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PREFACE,  1 


This  volume  of  the  American  Ephemeris  and  Nautical  Almanac 
was  prepared  under  the  immediate  supervision  of  Professor  W.  S. 
EicHELBERGER,  U.  S.  N.,  the  Director.  The  character  of  the  matter 
herein  contained  and  its  arrangement  are  the  same  as  in  the  imme- 
diately preceding  volumes. 

This  is  the  fourth  voliune  to  be  issued  under  the  international 
agreement  resulting  from  the  Cangrks  International  des  £phimSrides 
Astronomiques  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
tained the  following : 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
exchange  of  data  with  such  foreign  almanac  offices  as  he  may  from  time  to 
time  deem  desirable,  with  a  view  to  reducing  the  amount  of  duplication  of 
work  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
and  increasing  the  total  data  which  may  be  of  use  to  navigators  and  astrono- 
mers availabte  for  pubUcation  in  the  American  Enhemoris  and  Nautical 
Ahnanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
year's  notice:  Provided  further y  That  the  work  of  the  Nautical  Almanac 
Office  during  the  continuance  of  any  such  arrangement  shall  be  conducted  so 
that  in  case  of  emergency  the  entire  portion  of  Uio  work  intended  for  the  use 
of  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
without  any  foreim  cooperation  whatsoever:  Provided  further^  That  any 
employee  oi  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
annual  appropriation  bill  and  whose  services  in  wnolo  or  in  part  can  hie 
spared  from  tne  duty  of  preparing  for  publication  the  annual  volumes  of  the 
American  Ephemeris  and  Nautical  Almanac  may  be  employed  by  said  office 
in  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
used  in  preparing  lor  publication  the  annual  volumes  of  the  office:  Provided 
further,  Tliat  section  four  hundred  and  thirty-five.  Revised  Statutes,  is  hereby 
repealed. 

The  Greenwich  ephemerides  of  the  Sun,  Venus,  Mars,  Jupiter, 
Saturn,  Uranus,  and  Neptune,  and  the  right  ascension  and  declina- 
tion of  the  Moon  for  each  hour  were  furnished  by  the  oflSce  of  the 
British  NatUical  Ahnanac. 

The  Greenwich  ephemerb  of  Mercury  and  the  apparent  places 
for  Greenwich  transit  of  618  ten-day  stars  were  furnished  by  the 
office  of  the  Berliner  Jahrhuch. 

The  conjimctions,  phenomena,  and  configurations  of  Jupiter's 
satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of  38 
circumpolar  stars  were  fimiished  by  the  office  of  the  Connaissance  des 
Temps. 
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The  longitude,  latitude,  and  horizontal  parallax  of  the  Moon,  and 
the  apparent  places  for  Greenwich  transit  of  121  ten-day  stars  were 
furnished  by  the  office  of  the  Almanaque  Nautico. 

The  apparent  places  for  Greenwich  transit  of  137  ten-day  stars 
were  furnished  by  the  office  of  the  Anmiario  Astronomico  di  Torino. 

In  accordance  with  the  lecommendations  of  the  Congrh  Intema- 
tional  des  £phim6rides  Astronomiqaes,  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Almanac  OflBce.  In  the  Introduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 

The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  Office : 

In  Part  I,  all  the  hourly  and  daily  variations  for  the  quantities 
furnished  from  abroad  except  in  the  case  of  the  right  ascension  and 
declination  of  the  Moon. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  list;  the  inter- 
polation of  the  apparent  places  of  814  stars  from  transit  at  Greenwich 
to  transit  at  Washington;  the  apparent  places  of  11  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sim  and 
Moon;  the  data  relating  to  the  occulations  of  stars  and  planets  by 
the  Moon;  the  ephemerides  for  physical  observations  of  the  Sun, 
Moon,  Mars,  and  Jupiter;  the  elements  of  the  illuminated  disks  of 
Mercury  and  Venus;  the  stellar  magnitudes  of  the  planets;  the  data 
concerning  the  sateUites  of  Saturn,  Uranus,  Neptune,  and  the  fifth, 
sixth,  and  seventh  satellites  of  Jupiter;  the  diagrams  of  all  the  satel- 
lite orbits;  the  list  of  phenomena;  the  list  of  observatories  with 
their  geographical  coordinates;  the  tables  for  the  determination  of 
latitude  and  azimuth  from  obseivations  of  Polaris;  and  the  tables 
for  the  determination  of  the  time  of  the  rising  and  setting  of  the  Sun 
and  Moon. 

All  computations  made  in  the  American  Nautical  Almanac  Office 

and  those  received  from  the  other  offices  were  subjected  to  checks 

to  insure  absence  of  errors. 

J.  A.  HOOGEWERFF, 

CaptaiUy  U.  S.  Navy, 

Superintendent  Naval  Observatory. 

U.  S.  Naval  Observatory,  July,  1916. 
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ERRATA. 


The  Amrrican  Ephemeris^  1916.  * 
Page. 

231     Footnote,  32  H.  Camelop for    5»,  19''.8  ».  pr.     read    5».8,  21'^6  n.  pr. 

T?ie  American  EphemeriSy  1917. 
231     Footnote,  32  H  Camelop for    ^,  W.8  s.  pr.     read    5«.8,  21''.6  n.  pr. 

llie  ATTteriixm  EphemerU,  1918. 

149     Dec.  32,  Helioc.  Latitude /or  37.0  read  36.7 

231     Footnote,  32  H.  Camelop /w    5",  W.%  s.  pr.     read    5«.8,  21'''.6  n.  pr 

730     Lines  2,  4,  and  6,  of  computation  of  magni- 
tude      fiT  ^  read  f 

734     Line  20  of  computation for         sin  d  read  sin  5 
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INTRODUCTION. 


The  ephemeris  of  the  Sun  is  constructed  from  Newcomb's  Tables  of  ihe 
Sun,  Astranomiedl  Papers  of  the  American  Ephemeris y  Vol.  YI,  part  1. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
is  8' '.80,  Paris  dmference^  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formula: 

Y^R  sin  V  cos  «-19.3  R  fi 
Z'^R  sill  X  on  w+44.5  R  fi 

The  reductions  to  m^an  equinox  are  computed  by  the  formulae — 

Ajr-+  Fsec  «  AX  sin  V^ 

A  F — X  cos  «  AX  sin  V^+  Za«  sin  V'+  9.1  tR  sin  (X+6**) 

A  Z — X  sin  «  AX  sin  V'-  FAw  sin  r'-21.0  tR  sin  (X+6*) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals 
and 

*  12-the  Sun's  distance  from  the  Earth. 
X-th^  Sun's  true  longitude, 

^-the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 
w— the  obliquity  of  the  ecliptic, 
AX-the  reduction  of  longitude  for  precesnon  and  nutation  from  the  beginning  id  the 

Besselian  fictitious  year, 
Aa»-the  reduction  of  the  mean  to  the  apparent  obliquity, 
r-the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 


The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
sen's Tables  de  la  Lane  (London,  1857),  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
ment concerning  these  corrections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
in  accordance  with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the 
Moon,  part  1,  page  268,  Washington  Olservations,  1875,  Appendix  II.  That 
formula  is, 

-rM4-29'M7  T-3'^86  T«-V2-(K^09  sin  A-iy'.49  cos  A, 

while  the  expression  actually  used  b, 

-rM4-29'M7  T-3'^76  T«-Va-I5'^49  cos  A. 

In  these  formulsB  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Merciuy,  Venus,  and  Mars  are  derived  from  New- 
oomb's  tables  of  these  planets.  Astronomical  Papers  of  the  Am^erican  Ephem^eris. 
Vol.  VI,  parts  2,  3,  and  4. 
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The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  George  W.  Hill,  Astronomical  Papers  of  the  American 
Ephemeris^  Vol.  VII,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcomb's 
tables  of  these  planets,  Astrofunnical  Papers  of  the  American  Ephemeris,  Vol. 
Vn,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sim,  Moon,  and 
planets  has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's 
Tables  of  the  Sun,  Astronomical  Papers  of  the  Am^erican  Ephemeris,  Vol.  VI, 
part  1.  The  formulad  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  from  1900. 
See  Tables  of  the  Sun,  page  26. 


^— (17//.234+(K^017  T)  Bin  J) 
+    (K'.209  sin  2  JJ 

-  1^.257  sin  2  L 

-  (K^049  sin  (3  L+78^7) 
+    (KMIO  flin  (L+76^3) 


8c— »-9^^^14  CO0  Q 
-C^OM  cofl  2  Ji 
+(K^546  cos  2  L 
+(K'.021  008  (3  L+78*'.7) 
-(K'.009  COB  (L-78*'.7)  ' 


The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Inde- 
pendent Star  Nimibers  are  as  follows: 


Terms  of  Long  Period. 

«^ (17/'234+(K^017  T)  sin  ft 

+    (/^209Bin2ft 

-  V^272  8in2L 

+    (KM26  ain  (L-r) 

-  (K^050  sin  (3  L-r) 
+    (K'.021  sin  (L+r) 

+    (K^012  sin  (2  L-ft) 


Terms  of  Short  Period. 
-0''.204  sin  2  C 
+(K'.011sin((C+n 
+(K^068ain(C-rO 
-(y^034  sin  (2  C  -ft) 
-(K^026  sin  (3  C  -rO 

+(/^015sin(C-2L+rO 
+(K^006Bin2(([:-L) 


+0".088  cos  2  C 
+^^018  COS  (2  C  -ft) 
+(K^011  cos  (3  C  -n 
-(K'.005co8(C+n 


a€-+  (9'^210+(K^0009  T)  cos  ft 

-  (K^090coe2ft 
+  (K^661cos2L 
+    (K'.022  cos  (3  L-r) 

-  (K^009  cos  (L+r) 

-  (K'.007  cos  (2  L-ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
formul®  have  been  employed  in  computing  the  ephemerides  of  the  stars  are 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  terms 
in  2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the 
first  set.    See  Bulletin  Astronomigue,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  New- 
OOMb's  Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  New€X>mb's  Sug- 
gested List  of  Fundamental  Stars,  except  that  the  Flaksteed  number  has 
been  omitted  in  all  cases  where  Greek  or  italic  letters  are  available.  In  some 
cases  the  constellation  and  number  of  the  uranometries  of  Heis  or  Gtould 
have  been  used.  In  all  such  cases,  H^  or  the  letter  O  precedes  the  constella- 
tion name,  as,  for  example,  5  H^  Cassiopeia  and  38  O.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  (he  Harvard  College  Ohservatory,  VoL  L,  1908. 
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IX 


The  spectral  classification  has  heen  furnished  by  the  Harvard  College 
Observatory.  The  notation  is  that  of  AnnaU  cf  Harvard  College  ObsenxUory, 
Vol.  LVI. 

The  mean  places,  annual  variations,  and  annual  proper  motions  of  the 
stars  have  been  taken  from  Newcx>mb's  Catalogue,  except  that  those  of 
€  Hydri,  38  6.  Horologii,  and  w  Centauri  have  been  taken  from  Veroeffendick- 
ungen  dee  Koeniglichen  Aetroncmiechen  Bechenrlrhstituta  zu  Berlin,  1907,  No.  33. 

The  values  of  Aa  and  A6  which  are  given  for  the  companions  to  the  stars 
7  AndromedflB,  c^  Crucis,  {^  Urs»  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Preliminary  Qeneral  CaUHogue,  and  those  for  a^  Geminorum  from 
Dobebck's  elements  given  in  the  Agtronormeehe  Nachrichien,    1904,  vol.  166, 

page  145. 

The  formulae  for  the  computation  of  the  Besselian  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  New- 
comb  in  BvUetin  Astronamique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  formula  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
interpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
short-period  terms  is  given  on  page  201. 

According  to  the  formulsB  on  pages  200  and  201  the  star  constants  a,  6, 
c,  d,  a',  &',  c',  d'  are  computed  for  each  star  from  its  mean  place  at  the  begin- 
ning of  the  year,  but  if  strict  acciu*acy  is  required  they  should  be  computed 
from  the  star's  mean  place  at  date,  and  the  following  second-order  terms  should 
be  added  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent 
place,  namely — 


tan^ 


To  a-^ 

+0.000  003  T»  am  a^ 
-0.000 149  T«  COB  ar*^  ' 
-0.000  0650  T*  tin  2a 
•tO.000  0103  on  2  S2  CO"  2a 
-0.000  0107  cos  2  (2  sin  2aJ 
+0.0000620  flin  2  O  COB  2a\^ 
-0.000  0622  COB  2  O  ain  2ar^" 
+0.000  0513  Bin  (0+(2)  cob  2a 
-0.000  0507  COB  (0+JJ)  sin  2a 
+O.000  0097  am  (Q-Q)  cob  2a 
-0.000  0053  cob  (0-a)  Bin  2a 


ft 


>tan5 


tan  a  Bee  a 


Toa-«^ 

+0.000  975  r*  ain'a 
-O.OOO  023  COB  2  Q 
-0.000  0(30  COB  2  (2  COB  2a 
-0.000  077  sin  2  (2  sin  2a 
+0.000  040  cos  2  O 
-0.000  467  cos  2  O  COB  2a 
-0.000  465  sin  2  O  sin  2a. 
-0.000  039  cos  (0+ft) 
-0.000  380  cos  (0+JJ)  cos  2a 
-0.000  385  sin  (0+JJ)  sin  2a 
-0.000  380  cos  (0-ft) 
-0.000  040  cos  (0-0)  cos  2a 
-0.000  072  sin  (0-JJ)  sin  2aJ 


sina  tana 


These  terms  are  n^iligible  for  stars  whose  decUnation  is  numerically  less 
than  80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
eris  they  have  been  applied  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.    These  stars,  with  the  adopted  values  of  the  annual  parallax, 


## 


Ceti 


0.31 

0.32 

a  Cams  Majoris  (Sirius).     .  0. 38 

a  Canis  Minoris  (Ptocyon) .  0. 33 


a  Centauri 0. 75 

a  Aquils  (Altair)       ....     0.23 
6lC5ng:ni  .     .     .     .     .     0.30 
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The  apTpareni  places  of  a  Canis  Majoris  (Sinus),  a  Canis  Bfinoris  QE^rocyon), 
and  a'  Centauri  have  been  corrected  for  the  effect  of  orbital  motion.  Auwers's 
elements  were  used  for  Sirins  and  Procyon,  and  See's  elements  for  a'  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  VeroeffenUich- 
ungen  dea  Koeniglichen  Astnmamiachen  Recher^InstUuts  zu  Berlin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken 
from  Newoomb's  Fundamental  Catalogue.  These  additional  corrections  for 
Sirius  and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemeris 
[Supplement  to  the  Am,erican  Ephemeria  a/nd  Nautical  Almanac]  for  1910  and 
1911,  and  in  the  Am^erican  EpTiemeria  and  Nautical  Almanac  for  1912  and  1913. 
The  values  of  the  corrections  for  the  three  stars  are — 


SiriuB. 

Procyon. 

tt*  Centauri. 

1919. 6           1920. 0 

1919. 0           1920. 0 

1919. 0           1920. 0 

Aa 

-C.  143         -0-.  141 

-0-.  067         -0-.  051 

+0«.  620         +0-.  605 

A2 

-<K^84          -(K^96 

+0^^.  31          -MK^  43 

+6^'.  41          +y^  10 

These  corrections  have  not  be^i  applied  to  the  mean  places  as  pubUshed  in 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  from  the  Catalogue  of 
Zodiacal  Stare  contained  in  Vol.  VIII,  part  3,  AetronomiccH  Papers  of  the 
American  EpheTneris,  and  the  mean  places  have  been  derived  from  the  same 
catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sim  and  occultations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Spherical 
and  Practical  Astronomy, 

In  the  computation  of  the  elements  of  edipeee,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newcomb 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  IX,  part  1,  have  been  applied.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 

G.M.T.  iv  Sb  dir 

1919  „  //  /» 

May  29*       V  +6.8  +1.3  +0.49 

Nov.  7      12  +6.0  +1.6  +0.60 

Nov.  22       3  +5.4  -0.1  +0.40 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  given 
by  H.  Stbuve  in  Sitzungsherichte  der  Koniglich  Preussischen  Akademie  der 
Wissenschaften,  1911,  page  1073. 

The  conjtmctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.  The  configurations  are  derived  from  a  con- 
tinuation of  Damoiseau's  tables  by  M.  Pottieb. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  impub- 
lished  elements  deduced  from  the  observations  of  Babnabd. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  are 
derived  from  elements  and  tables  given  in  Lick  Observatory  Bulletin ,  1906, 
Vol.  rV,  No.  112,  and  in  Astronomische  NachridUen,  1907,  Vol.  174,  page  359, 
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The  pomtioDS  of  the  rings  and  the  elongations  and  conjunctions  of  the 
satellites  of  Saturn  are  derived  from  elements  pren  by  H.  &ruuvE  in  Ohser- 
vatuma  de  PauDcova,  Supplement  1,  St.  Petersburg,  1888;  Publications  de 
PoulkavOf  Second  Series,  Vol.  XI,  St.  Petersburg,  1808;  with  corrections  com- 
municated by  H.  Stbuys  to  the  BefUner  Jahrbueh.  The  differential  coordi- 
nates of  PhoDbe  are  derived  from  elements  and  tables  given  in  Anndla  of 
Harvard  College  Observatory,  1905,  Vol.  LIII,  No.  VT. 

The  apparent  outer  dimensions  (a  and  ()  of  the  rings  of  Saturn  are  also 
according  to  Stbxjve;  the  relative  dimensions  of  the  rings  are  computed  from 
Bessel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
vations of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
derived  from  the  data  of  Newcomb's  Uranian  and  Neptunian  Systems,  Wash^ 
ington  Observations,  1873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
the  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Stbuve 
in  Abhandlungen  der  K,  Preussischen  AJcademie  der  Wissenschaften,  1912. 

The  elongations  of  the  satellite  of  Neptune  are  derived  from  elements 
given  by  A.  Hall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  dis- 
tances is  16'  1''.50,  while  in  the  computation  of  eclipses  the  value  given  by 
AuwERS  in  the  Astronomische  Nachrichten,  1891,  Vol.  128,  page  367,  is  em- 
ployed, viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun 
the  following  elements  by  Carbinoton  have  been  used : 

Incliiuition  of  the  Sun*8  equator  to  the  ecliptic 7^  ly 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ediptic 73^  40'+5(K'.25  ((-1850) 

ffidereal  period  of  rotation  (mean  solar  days) 25<*.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  t,  by  the  formula, 

S-0.272  506  ir+r^50 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by 
J.  Petebs  in  the  Astronomische  NachriclUen,  1895,  Vol.  138,  page  147;  and  the 
constant  V.50is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
eclipses  is  computed  from  the  formula, 

sin  S-0.272  274  sin  w 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formulae  have  been  used,  the  value  of  /  and 
the  formulflo  for  physical  Kbration  being  those  given  by  F.  Hatn  in  Abhand- 
lungen  der  K.  Sachsiachen  OeseU.  der  Wissenschaften,  Vols.  29  and  30, 1904, 1907 : 

J- the  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (-1''  32^.1), 
(2-the  longitude  of  the  ascending  node  of  the  Moon's  <^bit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
C-the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
X,  fi,  a,  A>-the  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
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i-the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator, 
A-the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 
equator  to  its  ascending  node  on  the  ecliptic, 
Q^-the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  aflcending 

node  of  the  Moon's  mean  equator, 
C  *the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
jK-the  Earth's  mean  anomaly, 
^-the  Moon's  mean  anomaly, 
^  w-the  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 

^  the  ecliptic, 

6,  Z-the  optical  librations  In  latitude  and  longitude,  respectively, 
55,  5l-the  physical  librations  in  latitude  and  longitude,  respectively, 
6+56- the  Moon's  geocentric  libration  in  latitude- the  Earth's  selenographic  latitude, 
i+52-the  Moon's  geocentric  libration  in  longitude-the  Earth's  selenographic  longitude, 
aC-the  physical  libration  of  C, 
M — (K.617  sin  2  (JJ-X), 
^-sin  /cos  (JJ-X), 
tan  £-tan  /sin  (Q-X), 
X^-X+M+-46, 
6-B-/3, 
i-X'-C, 

.      ^      .      .C06(X'+A-8)  .      .  cos  (at-JXO 

sm  C— ain  t ^ : — ^^^— sin  i ^ — r^^» 

cos  5  cos  6 

56- +108''  sin  («+0+37''  sin  (w-l)-!!''  sin  (^+«-0, 

5Z-+12''  sin  ^-59^'  sin  /-18''  sin  2«, 

-[108''  cos  («+/)-37"  cos  («-Z)+ll"  cos  (^+«-Z)]  tan  6, 

ae— [108"  cos  («+0-37"  cos  («-0+ll''  cos  (^+«-0]  sec  6, 

C-C+5C. 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
formuldB  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

^    .  .        ^     _,^      ,      ^  w  i«-21*'  10»  0*  +  l-.565{f-1905) 

PoaiUon  of  north  pole  of  Mara      ....        1 5-540  30'  0"+12".60(t-1905) 

^    ..        ^         ,.      ,      ^T     .  ]a-17»>  52"  0».84+  0».247(t-1910) 

PosiUon  of  north  pole  of  Jupit«r  .        .        .  |^_^o  33,  34,,  g  _  ^, ^  (t-1910) 

Rotation  period  of  Mara 24»»  37«  22».66 

T>  *  ♦.  .   ,    ,  T     .,     (System  1 9»»  60-  30*.004 

Rotation  period  of  Jupiter|gy^,,^lj 9>^  65- 40-. 632 

Longitude  of  Central  Meridian  of  Mara,  May  15,  1887,  Greenwich 

Mean  Noon 52** .01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47**.31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon    . 96*^.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Cbom- 
MELiN  (see  MofUhly  Notices  R.  A.  8.,  1905^  Vol.  66,  page  56),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau 
for  1760  (see  Tdbles  J^cliptiques  dee  Satellites  de  Jupiter,  page  (1)).  The  rota- 
tion periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridians 
are  according  to  Marth  (see  MorMy  Notices  B.  A.  S.,  1896,  Vol.  56,  pages 
395-403  and  517-524).    The  longitude  of  the  Great  Red  Spot  and  the  time  of 
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its  transit  across  the  Central  Meridian  giyen  in  the  volumes  for  1913  and  1914 
have  been  replaced  by  those  of  SjBtem  11.  of  Mabth.  This  change  has  been 
made  in  view  of  the  foUo^wing  facts:  The  Paris  Conference  of  October,  1911, 
assigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
general  desire  ensts  that  the  use  of  System  II.  of  Mabth  should  not  be  dis- 
continued; and  the  position  of  the  Great  Red  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
America/n  Ephemeris  ani  Nautical  Almanac  for  1913. 

The  adopted  semidiameters  of  the  planets,  with  the  authority  for  each, 
are  given  on  page  xvii.  Their  stellar  magnitudes  have  been  computed  from 
f ormulsB  given  by  Q.  Mueller  in  Pvblicationen  des  AstropJiysikalischen  Observor 
ioriunis  zu  Potsdam^  1893,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  authority  for  the  various  positions  is  ^ven 
in  each  case.  The  latitudes  given  are  in  most  cases  astronomical.  In  some 
instances  they  have  been  determined  by  geodetic  triangulation  from  other 
points.  The  reductions  from  geographic  to  geocentric  latitude,  <p'  —  ip,  and  the 
distance  from  the  center  of  the  earth,  p,  are  computed  from  the  formulse  on 
page  xvi,  using  the  flattening  -^  obtained  by  John  F.  Hayford  in  Supple- 
mentary Investiffotianin  1909  of  the  Figure  cfthe  Earth  and  leostaey,  U.  S.  Coast 
and  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,  1919. 


New  Year's  Day Wednesday,  Jan.  1. 

Epiphany Monday,  Jan.  6. 

Lincoln's  Birthday Wednesday,  Feb.  12. 

Septuagesima  Sunday Sunday,  Feb.  16. 

Washington's  Birthday       . Saturday,  Feb.  22. 

Quinquagesima  (ShroTe  Sunday)         ....  Sunday,  Mar.  2. 

Ash  Wednesday Wednesday,  Mar.  .  6. 

Palm  Sunday .        .  Sunday,  Apr.  13. 

First  Day  of  Passover Tuesday,  Apr.  15. 

Good  Friday Friday,  Apr.  18. 

Easter  Sunday Sunday,  Apr.  20. 

Rogation  Sunday Sunday,  May  25. 

Ascension  Day  (Holy  Thursday)         ....  Thursday,  May  29. 

Memorial  Day Friday,  May  30. 

Hebrew  Pentecost  (Shebuoth) Wednesday,  June  4. 

Pentecost  (Whit  Sunday) Sunday,  Jime  8. 

Trinity  Sunday Sunday,  June  15. 

Corpus  Christi Thursday,  June  19. 

Independence  Day      . Friday,  July  4. 

Labor  Day Monday,  Sept.  1 . 

Hebrew  New  Year  (Rosh  Hashanah)           .        .        .  Thursday,  Sept.  25. 

Day  of  Atonement  (Yom  Kippur)       ....  Saturday,  Oct.  4. 

First  Day  of  Tabernacle  (Sucoth)        ....  Thursday,  Oct.  9. 

Columbus  Day Sunday,  Oct.  12. 

Election  Day  (in  certain  States)          ....  Tuesday,  Nov.  4. 

Thanksgiving  Day               .        .        .        .        .        .  Thursday,  Nov.  27. 

First  Sunday  in  Advent Simday,  Nov.  30. 

Christmas  Day Thursday,  Dec.  25. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


The  year  1919  of  the  Christian  era  comprises  the  latter  part  of  the  143d 
and  the  beginning  of  the  144th  year  of  the  independence  of  the  United  States 
of  America,  and  corresponds  to  the  year  6632  of  the  Julian  period. 

Of  the  peoples  using  the  Christian  era  some  employ  the  Gregorian  calendar 
and  some  the  Jtilian.  January  1, 1919^  Julian  calendar,  corresponds  to  January 
14,  1919,  Gregorian  calendar. 

The  year  7428  of  the  Byzantine  era  begins  on  September  1,  1919,  Julian 
calendar. 

The  year  5680  of  the  Jewish  era  begins  at  sunset  on  September  24,  1919^ 
Gregorian  calendar. 

The  year  2672  since  the  foundation  of  Rome,  according  to  Varbo,  begins 
on  January  1,  1919,  Julian  calendar. 

The  year  2668  of  the  era  of  Nabonassar  begins  on  May  1,  1919,  Juhan 
calendar. 

The  year  2579  of  the  Japanese  era,  being  the  8th  year  of  the  period 
Taisho,  begins  on  January  1,  1919,  Gregorian  calendar. 

The  year  2231  of  the  Grecian  era,  or  the  era  of  the  SELEuciDJfi,  begins 
in  the  present-day  usage  of  the  Syrians  on  September  1,  1919,  or  on  October  1^ 
1919,  Jidian  calendar,  according  to  different  sects;  but  in  the  ancient  usage 
of  Damascus  and  Arabia  Petraea  the  year  began  with  the  vernal  equinox. 

The  year  1636  of  the  era  of  Diocletian  begins  on  August  30,  1919^ 
Julian  calendar. 

The  year  1338  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
at  sunset  on  September  25,  1919,  Gregorian  calendar. 

2  421  960  is  the  Julian  day  number  of  January  1, 1919,  Gregorian  calendar. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letter       ...         E 

Epact 29 

Lunar  Cycle  or  Golden  Number    1 


Solar  Cycle       24 

Roman  Indiction       ...  2 

Jidian  Period 6632 
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ASTRONOMICAL  CONSTANTS. 


// 


Solar  Parallax 8.80| 

Constant  of  Nutation 9.21  >  Paris  Conference 

Constant  of  Aberration 20A'h) 

General  Precession 6(K^25W+(K'.000  222(t-1900)l  ^ 

ObUquity  of  the  EcUptic 23«  27' 8^^26-(K^4684(t-1900)J  ^®^^°*^- 

Equatorial  Horizontal  Paralkx  of  the  Moon .57^  2^^.63*  (Newcomb). 

Mean  distance  Earth  to  Moon  384  411  kilometers- 238  862  statute  miles  or  60.2678  radii. 

Mean  distance  Earth  to  Sun  149  504  201  ]dlometer8-92  897  416  statute  miles. 

Velocity  of  light  299  860  kilometers- 186  324  statute  miles  per  second  (Newcomb  and  BlicheLson). 

Light  travels  unit  distance  in  498* .580. 

Gaussian  Gravitation  Constant,  tk-0.017  202  099-3  548'M87  61. 

mm  2h 

Acceleration  in  one  second  due  to  gravity,  ^9.8060-0.0260  cos  2^-^^.} 


{-0^  549-a002  631  cos  2<p' 


B 

2A 


R 


It 


Helmert. 


Length  of  seconds  pendulum, 

Length  of  the  year:  ^  ^ 

Tropical  (ordinary)  ....  365.242  198  79--0.000  000  0614  (t-1900)1 

Sidereal 365.256  360  42+0.000  000  0011  (t-1900)[  Newcomb. 

Anomalistic 365.259  641  34+0.000  000  0304  ((-1900)J 

Eclipse 346.620  000     +0.000  000  36     (<-1900) 


Length  of  the  month: 

Synodical  (ordinary) 
IVopical   . 
Sidereal    . 
Anomalistic 
Nodical 


d  d    h   m      8 

29.530  588-29  12  44    2.81 

27.321 582-27    7  43    4.7 

27  321  661-27    7  43  11.5 

27.554  550-27  13  18  33.1 

27.212  219-27    5    5  86.7 


*  Hansen. 


Length  of  the  day: 
Sidereal    . 
Mean  Soltur 


h   m      • 

23  56    4.091  of  mean  solar  time. 

24  3  56.555  of  sidereal  time. 


Dimensions  of  the  Earth  (Hayford's  Spheroid  of  1909): 

Equatorial  Radius,  a-6378.388  kilometers  or  3963.34  statute  miles. 
Polar  Radius,  6-6356.909         "         or  3949.99 

Flattening,         ^        ^ 


It 


<< 


a      297.0 
Logarithm  of  the  eccentricity 


3^5=5f^ 


log  e-8.913  804 


Logarithm  radius-log  p-9.999  2695+0.000  7824  cos  2^-0.000  0019  cos  4^. 
Reduction  from  geographic  latitude  ^  to  geocentric  latitude  ^, 

•-^^ — IV  3y^66  sin  2^+rM7  sin  4^. 

1  degree  of  latitude  (in  statute  miles) -69.0569-0.3494  cos  2^+0.0007  cos  4<p, 

1  degree  of  longitude  (in  statute  mile8)-69.2316  cos  ^-0.0584  cos  3^+0.0001  cos  5^. 

1  meter-3.280  8333  feet.    1  foot-0.304  8006  meters. 
1  statute  mile-0.868  362  nautical  or  geographical  miles. 
1  nautical  mile- 1.151  594  statute  miles. 

*  Used  in  the  oompatatkm  of  eclipses.  The  porallaT  used  in  the  c»mputation  of  the  ephemeris  of  the  Moon  oonlalned 
in  this  vohime  is  67'  2''.23  (Hansen). 

t  k>  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Bun,  which  is  alw  tlM 
astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  ^—latitude,  A— elevation  above  sea  level  in  meters,  and  log  R— 6.80416. 

Non.— The  above  values  of  log  p  and  ^'~^  were  computed  with  the  eccentricity  that  results  from  assuming  that  tfaa 
Hattening  of  the  earth  is  exactly  y^. 
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ASTRONOMICAL  CONSTANTS. 


BKlilDIAlfXTEBS  OF  THE  SUN,  MOON,  AND  PLANBT8. 


Num. 


At  Unit 


At 

Leist 


InKOo- 


InBtatote 


tt 


$9 


Son 15  59.63 

Moon 15  32.58» 


Mercury  .... 
Venus      .... 

MUB 

Jupiter  (Ekiuatorial) 


3.34 

8.55 

5.05 

40.20 


Jupiter  (Polar) 1  34.12 

Saturn  (Equatorial)  ....  1  24.88 

Saturn  (Polar) 1  17.47 

Uranus 33.52 

Neptune 38.66 


5.45 

80.90 

9.64 

23.84 

22.40 

9.94 

0.07 

1.84 

1.33 


695  553.46 
1738.02 

2  420.89 
6  197.18 

3  660.32 
72  626.64 
68  219.76 
61  522.45 
56  151.56 
24  295.86 
28  021.42 


432  196.01 

1079.96 

1504.27 

3  850.74 

2  274.42 

45  128.01 

42  389.71 

38  228.20 

34  890.89 

15  096.72 

17  411.67 


Anthortty. 

Auwers. 

Newcomb. 

Le  Vender. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


ELEMENTS  OF  THE  PLANETABY  OBBIT8  FOB  THE  EPOCH  1919 — January  0^  O.  M.  T. 


MMuDli- 


Name. 

}i  Mercury 0.387  099 

9  Venus 0.728  831 

®  Earth       1.000000 

e  Man 1.523  688 

:t{  Jupiter 5.202803 

1;  Saturn 9.538843 

S  Uranus 19.190978 

V  Neptune 30.070  672 


8ld«r«al 

FModIn 

Thipioal  Y««a. 

0.240  85 

0.615  21 

1.00004 

1.880  89 

11.862  23 

29.457  72 

84.015  29 

164.788  29 


SIdcnal 

Mean  Daily 

Motion. 

tt 

14  732.420 

5  767.670 

3  548.193 

1  886.519 

299.128 

120.455 

42.23 

21.53 


Bjnodic 

PM>iodfai 

Tropkal  Yean. 

0.317  26 
1.598  72 

•  •  • 

2.135  39 
1.09211 
1.03518 
1.012  09 
1.00614 


Eoom- 
tricfty. 

0.205  6181 
0.006  8116 
0.016  7431 
0.093  3262 
0.048  3686 
0.055  8241 
0.047  0978 
0.008  5454 


tkmtotlM 
SoUptle. 

•         9  9t 


MeanLoi«t- 

todeoftha 

Node. 


MMnLoogl- 
tadeofthe 
PerihelloD. 


9t 


ft 


5  Mercury 
9  Venus 
®  Earth 
(f  Mars 
%  Jupiter 
1;  Saturn 
S  Uranus 
m  Neptune 


• 

.  .  7  0  11.6 

47  22  16.0 

.  :  8  28  87.8 

75  57  2.2 

.  1  51  0.9 

48  55  56.9 

.  .  1  18  27.7 

99  37  47.9 

.  .  2  29  29.6 

112  56  57.3 

.  .  0  46  22.0 

73  35  8.9 

.  .  1  46  38.8 

130  53  15.8 

76  11  42.8 
130  25  52.7 
101  32  50.9 
334  34    5.4 

13    1    3.6 

91  27  39.2 
169  21    9.6 

43  55  18.0 


Mean  Longi- 
tude at  the 
Epoch. 

135  10  59.71 
300  12  56.52 

99  6  12.78 
330  16  38.76 

94  53  5.72 
139  0  24.68 
325  2  6.33 
126  47  41.52 


Logarithm  of 

Mass  In  Unit 

of  Sun's  Mass. 

3.2218487-10 
4.389  3398-10 
4.482  2896-10 
3.509  5499-10 
6.979  9082-10 
6.455  7335-10 
5.640  7528-10 
5.705  5338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
Newcomb  in  Vol.  VI  of  the  Asirfyrumicdl  Papers  of  the  American  EpTiemeriSf 
and  are  the  same  as  those  used  in  computing  the  ephemerides  of  these  planets. 
Those  of  Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of 
the  Astronamieal  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
1919  by  applying  Lb  Vbbbieb's  variations,  and  can  not  be  regarded  as  being 
strictly  identical  with  the  elements  used  in  computing  the  ephemerides  of  those 
planets  in  this  volume. 

*  At  meaa  dirtanoa.  Baa  AM,  Papirt  Aw^  Xph.,  Vol.  IX,  p.  89.  For  the  Talues  of  the  semldlanieter  used  In 
this  voluma  aee  page  zL 
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SYMBOLS  AND  ABBREVIATIONS. 


O  The  Sun. 

C  The  Moon. 

5  Mercury. 

9  Venus, 

e  The  Earth. 


8IQN8  OF  THE  PLANETS,  ETC. 

V 

h 

V 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


SIGNS  OF  THE  ZODIAC. 


Sununer 
Signs 


V  Aries. 

8  Taiu*us. 

n  Gemini, 

zo  Cancer. 

SI  Leo. 

n  Virgo. 


Winter 
Signs 


^  Libra. 

Ill  Scorpius. 

X  Sagittarius. 

yS  Capricomus. 

s»  Aquarius. 

^  Pisces. 


ASPECTS. 


d  Conjunction,  or  haying  the  same  Longitude  or  Right  Ascension* 
D  Quadrature,  or  differing  ±90®  in  Longitude  or  Right  ^cension. 
^     Opposition,  or  differing  ISO*'  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

N. 

S. 

E. 

W. 

Ascending  Node. 

Descending  Node. 

North. 

South. 

East. 

West. 

0 

/ 

h 
m 

8 

Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH, 


5034^—1919 1 


SUN,  1919. 

FOR  GREENWICH  MEAN  NOON 


Date. 

Day  of  the 
Week. 

Apparent 

Right 
Aaoenslon. 

Var. 
Hour. 

Apparent 
Declination. 

Var. 
Hour. 

Seml- 
dlameter. 

Hor. 
Par. 

Equation 

oiTIrae. 

App.— Mean. 

Var. 
Hour. 

Sidereal  Time, 
n  Right  Ascen- 
sion of  Mean 
Sun. 

h  m     8 

8 

•    »      ff 

// 

»      tt 

It 

m      8 

8 

h    m       8 

Jan.    1 

We 

18  43  40.17 

11.052 

-23   4   9.2 

-i-11.53 

16  17.82 

8.95 

-  3  19.09 

-1.195 

18  40  21.08 

2 

Th 

18  48    5.26 

11.039 

22  59  18.6 

12.68 

16  17.82 

8.95 

3  47.62 

1.182 

18  44  17.63 

3 

Fr 

18  52  30.01 

11.024 

22  54   0.5 

13.83 

16  17.83 

8.95 

4  15.82 

1.168 

18  48  14.19 

4 

Sa 

18  56  54.40 

11.008 

22  48  15.0 

14.96 

16  17.82 

8.95 

4  43.65 

1.152 

18  52  10.75 

5 

Su 

19    118.39 

10.991 

22  42   2.4 

16.09 

16  17.82 

8.95 

5  11.09 

1.134 

18  56    7.31 

6 

Mo 

19   5  41.95 

10.972 

-22  35  22.9 

+17.21 

16  17.81 

8.95 

-  5  38.09 

-1.115 

19    0    3.86 

7 

Tu 

19  10   5.04 

10.952 

22  28  16.6 

18.32 

16  17.80 

8.95 

6   4.62 

1.095 

19    4    0.42 

8 

We 

19  14  27.64 

10.931 

22  20  43.7 

19.42 

16  17.78 

8.95 

6  30.66 

1.074 

19    7  56.98 

9 

Th 

19  18  49.71 

10.908 

22  12  44.6 

20.51 

16  17.75 

8.95 

6  56.17 

1.052 

19  11  53.54 

10 

Fr 

19  23  11.23 

10.885 

22   4  19.4 

21.59 

16  17.72 

8.95* 

7  21.13 

1.028 

19  15  50.09 

11 

Sa 

19  27  32.17 

10.860 

-21  55  28.3 

+22.66 

16  17.69 

8.95 

-  7  45.52 

-1.004 

19  19  46.65 

12 

Su 

19  31  52.53 

10.835 

21  46  11.7 

23.72 

16  17.65 

8.95 

8    9.32 

0.979 

19  23  43.21 

13 

Mo 

19  36  12.26 

10.809 

21  36  29.8 

24.77 

16  17.60 

8.95 

8  32.50 

0.953 

19  27  39.77 

14 

Tu 

19  40  31.36 

10.782 

21  26  22.9 

25.81 

16  17.55 

8.95 

8  55.04 

0.926 

19  31  36.32 

15 

We 

19  44  49.81 

10.755 

21  15  51.2 

26.83 

16  17.49 

8.95 

9  16.93 

0.898 

19  35  32.88 

16 

Th 

19  49   7.60 

10.727 

-21    4  55.0 

+27.85 

16  17.43 

8.95 

-  9  38.16 

-0.871 

19  39  29.44 

17 

Fr 

19  53  24.70 

10.608 

20  53  34.6 

28.85 

16  17.36 

8.95 

9  58.71 

0.842 

19  43  26.00 

18 

Sa 

19  57  41.12 

10.669 

20  41  50.4 

29.84 

16  17.28 

8.94 

10  18.57 

0.813 

19  47  22.55 

19 

Su 

20   156.83 

10.640 

20  29  42.5 

30.82 

16  17.20 

8.94 

10  37.72 

0.783 

19  51  19.11 

20 

Mo 

20   611.83 

10.610 

20  17  11.4 

31.78 

16  17.11 

8.94 

10  56.16 

0.753 

19  55  15.67 

21 

Tu 

2010  26.10 

10.579 

-20   4  17.3 

+32.73 

16  17.01 

8.94 

-11 13.87 

-0.723 

19  59  12.22 

22 

We 

20  14  39.63 

10.54S 

19  51    0.7 

33.66 

16  16.91 

8.94 

11  30.85 

0.692 

20    3    8.78 

23 

Th 

20  18  52.41 

10.517 

19  37  21.8 

34.58 

16  16.81 

8.94 

11  47.07 

0.660 

20    7    5.34 

24 

Fr 

20  23   4.43 

10.485 

19  23  21.0 

35.48 

16  16.70 

8.94 

12    2.54 

0.029 

20  11    1.89 

25 

Sa 

20  27  15.68 

10.453 

19    8  58.7 

36.37 

16  16.58 

8.94 

12  17.24 

0.596 

20  14  58.45 

26 

Su 

20  31  26.16 

]0.42O 

-18  54  15.2 

+37.25 

16  16.46 

8.94 

-12  31.16 

-0.564 

20  18  55.00 

27 

Mo 

20  35  35.85 

10.387 

18  39  11.0 

38.10 

16  16.34 

8.94 

12  44.29 

0.531 

20  22  51.56 

28 

Tu 

20  39  44.75 

10.355 

18  23  46.4 

38.94 

16  16.21 

8.93 

12  56.64 

0.498 

20  26  48.12 

29 

We 

20  43  52.85 

10.321 

18    8    1.8 

39.77 

16  16.08 

8.93 

13    8.18 

0.464 

20  30  44.67 

30 

Th 

20  48   0.15 

10.287 

17  51  57.7 

40.57 

16  15.95 

8.93 

13  18.92 

0.431 

20  34  41.23 

31 

Fr 

20  52   6.63 

10.253 

-17  35  34.4 

+41.36 

16  15.81 

8.93 

-13  28.85 

-0.396 

20  38  37.78 

Feb.   1 

Sa 

20  56  12.29 

10.219 

17  18  52.4 

42.14 

16  15.67 

8.93 

13  37.95 

0.362 

20  42  34.34 

2 

Su 

21   017.13 

;p.i85 

17    152.0 

42.89 

16  15.53 

8.93 

13  46.24 

0.328 

20  46  30.90 

3 

Mo 

21    4  21.15 

10.150 

16  44  33.8 

43.62 

16  15.38 

8.93 

13  53.70 

0.293 

20  50  27.45 

4 

Tu 

21    8  24.33 

10.115 

16  26  58.2 

44.34 

16  15.22 

8.93 

14   0.32 

0.259 

20  54  24.01 

5 

We 

21 12  26.68 

10.081 

-16    9    5.5 

+45.04 

16  15.07 

8.92 

-14    6.12 

-0.224 

20  58  20.56 

6 

Th 

21 16  28.20 

10.046 

15  50  56.2 

45.73 

16  14.92 

8.92 

14  11.08 

0.189 

21    2  17.12 

7 

Fr 

21  20  28.89 

10.011 

15  32  30.7 

46.39 

16  14.76 

8.92 

14  15.21 

0.155 

21    6  13.67 

8 

Sa 

21  24  28.75 

9.977 

1513  49.5 

47.04 

16  14.60 

8.92 

14  18.52 

0.121 

21  10  10.23 

9 

Su 

21  28  27.80 

9.943 

14  54  52.9 

47.67 

16  14.43 

8.92 

14  21.02 

0.087 

21  14    6.78 

10 

Mo 

21  32  26.03 

9.910 

-14  35  41.4 

+48.29 

16  14.25 

8.92 

-14  22.70 

-0.053 

21  18    3.34 

11 

Tu 

21  36  23.47 

9.877 

14  16  15.3 

48.88 

16  14.08 

8.92 

14  23.58 

-0.020 

21  21  59.89 

12 

We 

21  40  20.12 

9.844 

13  56  35.1 

49.47 

16  13.90 

8.91 

14  23.67 

+0.012 

21  25  56.44 

13 

Th 

21  44  15.99 

9.812 

13  36  41.1 

60.03 

16  13.71 

8.91 

14  22.99 

0.044 

21  29  53.00 

14 

Fr 

21  48  11.10 

9.781 

13  16  33.8 

50.58 

16  13.52 

8.91 

14  21.54 

0.076 

21  33  49.55 

15 

Sa 

2152   5.46 

9.749 

-12  56  13.5 

+51.11 

16  13.33 

8.91 

-14  19.35 

+0.107 

21  37  46.11 

16 

Su 

21  55  59.08 

9.719 

-12  35  40.6 

+51.63 

16  13.12 

8.91 

-14  16.42 

+0.137 

21  41  42.66 

SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


DftU. 


Jan.  1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Feb.   1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 

16  I  47 


True 


It 


280  2  26.4 

281  3  37.3 

282  4  48.3 

283  5  59.2 

284  7    9.8 

285  8  20.2 

286  9  30.2 

287  10  39.7 

288  11  48.8 

289  12  57.2 

29014   5.1 

291  15  12.4 

292  16  19.0 

293  17  25.1 

294  18  30.6 

295  19  35.5 

296  20  40.0 

297  21  44.0 

298  22  47.5 

299  23  50.6 

300  24  53.2 

301  25  55.4 

302  26  57.1 

303  27  58.3 

304  28  59.0 

305  29  59.1 

306  30  58.6 

307  31  57.4 

308  32  55.4 

309  33  52.7 

310  34  49.0 

311  35  44.3 

312  36  38.5 

313  37  31.5 

314  38  23.2 

315  39  13.4 

316  40   2.2 

317  40  49.5 

318  41  35.2 

319  42  19.3 

320  43    1.8 

321  43  42.8 

322  44  22.1 

323  44  59.9 

324  45  36.1 

325  46  10.9 

326  46  44.2 


Var. 
Hmb*. 


tt 
53.95 
52.95 
53.95 
53.95 
53.94 

53.93 
53.91 
53.99 
53.80 
53.54 

52.81 
53.79 
53.70 
52.74 
52.72 

53.70 
52.08 
52.00 
52.04 
52.02 

52.00 
52.58 
52.50 
52.54 
52.52 

52.49 
52.40 
52.43 
52.40 
52.37 

52.33 
52.28 
52.23 
52.18 
52.12 

52.00 
52.00 
51.94 
51.87 
51.81 

51.74 
51.07 
51.01 
51.54 
51.48 

51.42 
51 4M 


Latl- 

tlHl«. 


M 


+0.09 
0.22 
0.33 
0.41 
0.47 

+0.49 
0.48 
0.44 
0.38 
0.29 

+0.17 
+0.03 
-0.11 
0.25 
0.37 

-0.48 
0.56 
0.62 
0.65 
0.65 

-0.63 
0.58 
0.51 
0.41 
0.30 

-0.18 

-0.05 

f0.07 

0.19 

0.30 

+0.39 
0.45 
0.49 
0.49 
0.46 

+0.40 
0.32 
0.21 
+0.08 
-0.05 

-0.18 
0.30 
0.41 
0.49 
0.55 

-0.59 
-0.60 


Lofnuithmof 

the  Radius 

Vector  of  tli« 

Earth. 


9.992  6918 
9.992  6895 
9.992  6889 
9.992  6900 
9.992  6928 

9.992  6973 
9.992  7037 
9.992  7121 
9.992  7227 
9.992  7354 

9.992  7506 
9.992  7683 
9.992  7887 
9.992  8118 
9.992  8377 

9.992  8664 
9.992  8980 
9.992  9323 

9.992  9694 
9.9930091 

9.9930513 

9.993  0958 
9.993  1427 
9.993  1917 
9.993  2428 

9.993  2958 
9.993  3506 
9.993  4072 
9.993  4654 
9.993  5250 

9.993  5860 
9.993  6483 
9.993  7120 
9.993  7769 
9.993  8432 

9.993  9109 

9.993  9801 

9.994  0509 
9.994  1235 
9.994  1980 

9.994  2745 
9.994  3530 
9.994  4338 
9.994  5167 
9.994  6018 

9.994  6891 
9.994  7786 


Var. 

Prec. 

am. 

in 
Long. 

-1.8 

0.01 

-0.0 

0.15 

+  0.1 

0.29 

0.8 

0.42 

1.5 

0.56 

+  2.3 

0.70 

8.0 

0.84 

4.0 

0.97 

4.9 

1.11 

5.8 

1.25 

+  0.9 

1.39 

8.0 

1.53 

9.1 

1.66 

10.2 

1.80 

11.4 

1.94 

+12.0 

2.08 

13.7 

2.21 

14.9 

2.35 

10.0 

2.49 

17.1 

2.63 

+18.1 

2.76 

19.0 

2.90 

20.0 

3.04 

90.9 

3.18 

21.7 

3.31 

+22.5 

3.45 

23.2 

3.59 

23.9 

3.73 

24.5 

3.86 

25.1 

4.00 

+25.7 

4.14 

20.2 

4.28 

20.8 

4.42 

27.3 

4.55 

27.9 

4.69 

+28.5 

4.83 

20.2 

4.97 

20.9 

5.10 

80.7 

5.24 

81.5 

5.38 

+32.3 

5.52 

33.2 

5.65 

84.1 

5.79 

85.0 

5.93 

85.9 

6.07 

+30.8 

6.20 

+37.7 

6.34 

Xut. 

In 
Long. 


## 


+16.92 
16.96 
17.00 
17.04 
17.08 

+17.12 
17.16 
17.19 
17.22 
17.26 

+17.29 
17.33 
17.36 
17.39 
17.42 

+17.44 
17.47 
17.49 
17.52 
17.54 

+17.56 
17.68 
17.60 
17.61 
17.63 

+17.64 
17.65 
17.66 
17.67 
17.68 

+17.68 
17.69 
17.69 
17.69 
17.69 

+17.68 
17.68 
17.67 
17.66 
17.65 

+17.64 
17.63 
17.62 
17.60 
17.58 

+17.56 
+17.54 


ration. 


n 


20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.80 

20.80 
20.80 
20.80 
20.80 
20.80 

20.79 
20.79 
20.79 
20.79 
20.79 

20.78 
20.78 
20.78 
20.77 
20.77 

20.77 
20.77 
20.76 
20.76 
20.76 

20.75 
20.75 
20.75 
20.74 
20.74 

20.74 
20.73 
20.73 
20.72 
20.72 

20.72 
20.71 


True 

ObliQ- 

olty. 


WW 


It 


56.00 
56.00 
56.00 
56.00 
56.00 

56.00 
56.00 
56.00 
56.00 
56.00 

56.00 
56.01 
56.01 
56.02 
56.02 

56.03 
56.03 
56.04 
56.05 
56.06 

56.06 
56.07 
56.08 
56.09 
56.10 

56.11 
56.11 
56.12 
56.13 
56.14 

56.15 
56.17 
56.18 
56.19 
56.20 

56.21 
56.22 
56.23 
56.24 
56.25 

56.26 
56.27 
56.28 
56.29 
56.30 

56.31 


MMnTima 
of  Sidereal 


h  m  s 
5  18  46.5^ 
5  14  50.65 
5  10  54.73 
5  6  58.82 
5    3    2.91 


4 

4 
4 
4 
4 

4 
4 
4 

4 
4 


59 
55 
51 

47 
43 

39 
35 
31 
27 
23 


7.00 
11.09 
15.18 
19.2^ 
23.35 

27.44 
31.53 
35.62 
39.71 
43.80 


4  19  47.88 
4  15  51.97 
4  11  56.06 
4  8  0.15 
4  4  4.24 

4  0  8.33 
3  56  12.42 
3  52  16.51 
3  48  20.60 
3  44  24.69 

3  40  28.78 
3  36  32.87 
3  32  36.96 
3  28  41.05 
3  24  45.14 

3  20  49.23 
3  16  53.32 
3  12  57.41 
3  9  1.50 
3  5  5.59 

3  1  9.68 
2  57  13.77 
2  53  17.86 
2  49  21.95 
2  45  26.04 

2  41  30.13 
2  37  34.2a 
2  33  38.32 
2  29  42.41 
2  25  46.50 

2  21  50.59 


^aa.V^\l  \A!» 


SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


>ate. 

1^ 

Apparent 

ASOODSlOIl. 

Var. 
Hour. 

.Vpparmt 
Decunatlon. 

Var. 

per 

Hour. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 

Sidereal  Time, 

3r  Right  Ascen- 

skmofMean 

Run. 

h   m      8 

s 

•     /      // 

// 

*         99 

// 

m      s 

8 

h    m      s 

b.l6 

Su 

21  55  59.08 

©.719 

-12  35  40.6 

+51.63 

16  13.12 

8.91 

-14  16.42 

+0.137 

21  41  42.66 

17 

Mo 

21  59  51.99 

9.090 

12  14  55.6 

52.13 

16  12.92 

8.90 

14  12.78 

0.167 

21  45  39.21 

18 

Tu 

22   8  44.20 

9.661 

11  53  58.7 

52.61 

16  12.71 

8.90 

14    8.43 

0.196 

21  49  35.77 

19 

We 

22    7  35.72 

9.633 

11  32  50.5 

53.07 

16  12.50 

8.90 

14    3.40 

0.224 

21  53  32.32 

20 

Th 

22  11  26.57 

9.605 

11 11  31.4 

53.52 

16  12.28 

8.90 

13  57.70 

0.251 

21  57  28.88 

21 

Fr 

22  15  16.77 

9.578 

-10  50    1.6 

+53.96 

16  12.06 

8.90 

-13  51.34 

+0.278 

22    1  25.43 

22 

Sa 

22  19    6.32 

9.552 

10  28  21.7 

54.37 

16  11.83 

8.89 

13  44.34 

0.305 

22    5  21.98 

23 

Su 

22  22  55.25 

9.526 

10   6  32.1 

54.76 

16  11.61 

8.89 

13  36.71 

0.331 

22    9  18.54 

24 

Mo 

22  26  43.57 

9.501 

9  44  33.1 

55.15 

16  11.37 

8.89 

13  28.48 

0.355 

22  13  15.09 

25 

Tu 

22  30  31.30 

9.477 

9  22  25.1 

56.51 

16  11.14 

8.89 

13  19.66 

0.380 

22  17  11.64 

26 

We 

22  34  18.46 

9.453 

-  9    0    8.7 

+55.85 

16  10.91 

8.89 

-13  10.26 

+0.403 

22  21    8.20 

27 

Th 

22  38    5.05 

9.430 

8  37  44.2 

56.19 

16  10.67 

8.88 

13    0.30 

0.426 

22  25    4.75 

28 

Fr 

22  41  51.10 

9.408 

8  15  11.9 

56.50 

16  10.43 

8.88 

12  49.80 

0.449 

22  29    1.30 

IT.    1 

Sa 

22  45  36.62 

9.386 

7  52  32.4 

56.79 

16  10.19 

8.88 

12  38.76 

0.471 

22  32  57.86 

2 

Su 

22  49  21.62 

9.364 

7  29  46.0 

57.07 

16    9.95 

8.88 

12  27.21 

0.492 

22  36  54.41 

3 

Mo 

22  53    6.11 

9.343 

-7    6  53.3 

+57.32 

16    9.70 

8.88 

-12  15.15 

+0.513 

22  40  50.96 

4 

Tu 

22  56  50.11 

9.323 

6  43  54.6 

57.57 

16   9.46 

8.87 

12    2.00 

0.533 

22  44  47.52 

5 

We 

23   0  33.64 

9.304 

6  20  50.3 

57.79 

16    9.22 

8.87 

11  49.57 

0.553 

22  48  44.07 

6 

Th 

23   4  16.70 

9.285 

5  57  40.8 

58.00 

16    8.97 

8.87 

11  36.08 

0.571 

22  52  40.62 

7 

Fr 

23    7  59.32 

9.267 

5  34  26.6 

58.19 

16    8.73 

8.87 

11  22.15 

0.589 

22  56  37.17 

8 

Sa 

23  11  41.51 

9.^9 

-  5  11    8.0 

+58.36 

16    8.48 

8.86 

-11    7.79 

40.607 

23    0  33.73 

9 

Su 

23  15  23.30 

9.233 

4  47  45.4 

58.52 

16    8.23 

8.8C 

10  53.02 

0.624 

23    4  30.28 

10 

Mo 

23  19    4.69 

9.217 

4  24  19.2 

58.66 

16    7.98 

8.86 

10  37.85 

0.640 

23    8  26.83 

11 

Tu 

23  22  45.71 

9.202 

4   0  49.8 

58.79 

16    7.72 

8.86 

10  22.32 

0.654 

23  12  23.38 

12 

We 

23  26  26.38 

9.188 

3  37  17.5 

58.90 

16    7.47 

8.85 

10   6.45 

0.668 

23  16  19.94 

13 

Th 

23  30    6.73 

9.175 

-  3  13  42.7 

+59.00 

16    7.21 

8.85 

-  9  50.25 

+0.6S2 

23  20  16.49 

14 

Fr 

23  33  46.78 

9.163 

2  50    5.8 

59.08 

16    6.95 

8.85 

9  33.74 

0.604 

23  24  13.04 

15 

Sa 

23  37  26.55 

9.152 

2  26  27.0 

59.15 

16    6.C9 

8.85 

9  16.96 

0.705 

23  28    9.59 

16 

Su 

23  41    6.07 

9.142 

2    2  40.8 

59.20 

16    6.42 

8.85 

8  59.92 

0.715 

23  32    6.15 

17 

Mo 

23  44  45.35 

9.132 

139    5.5 

59.24 

16    6.15 

8.84 

8  42.05 

0.724 

23  36    2.70 

18 

Tu 

23  48  24.43 

9.124 

-  1  15  23.4 

+59.27 

16    5.88 

8.84 

-  8  25.18 

+0.732 

23  39  59.25 

19 

We 

23  52   3.33 

9.117 

0  51  40.9 

59.28 

16   5.61 

8.84 

8    7.52 

0.739 

23  43  55.80 

20 

Th 

23  55  42.06 

9.111 

0  27  58.3 

5927 

16    5.33 

8.84 

7  49.70 

0.745 

23  47  52.36 

21 

Fr 

23  59  20.66 

9.106 

-04  16.0 

59.25 

16    5.06 

8.83 

7  31.75 

0.7:)1 

23  51  48.91 

22 

Sa 

0   2  59.14 

9.101 

+  0  19  25.6 

5921 

16   4.78 

8.83 

7  13.68 

0.755 

23  55  45.46 

23 

Su 

0    6  37.53 

9098 

+  0  43    6.2 

+59.16 

16   4.50 

8.83 

-  6  55.52 

+0.758 

23  59  42.01 

24 

Mo 

0  10  15.85 

9095 

1    6  45.4 

5910 

16   4.22 

8.82 

6  37.28 

0.761 

0    3  38.56 

25 

Tu 

0  13  54.12 

9.094 

1  30  22.9 

59.02 

16   3.94 

8.82 

619.00 

0.762 

0    7  35.12 

26 

We 

0  17  32.36 

9.093 

1  53  58.3 

58.93 

16   3.66 

8.82 

6   0.69 

0.763 

0  11  31.67 

27 

Th 

0  21 10.59 

9.093 

2  17  31.3 

58.82 

16    3.37 

8.82 

6  42.37 

0.763 

0  15  28.22 

28 

Ft 

0  24  48.84 

9.094 

+  2  41    1.5 

+58.69 

16   3.09 

8.81 

-  5  24.06 

+0.762 

0  19  24.77 

29 

Sa 

0  28  27.11 

9.095 

3    4  28.5 

58.55 

16    2.81 

8.81 

5    5.78 

0.761 

0  23  21.33 

30 

Su 

0  32   5.43 

9.098 

3  27  52.0 

58.40 

16   2.53 

8.81 

4  47.55 

0.758 

0  27  17.88 

31 

^fo 

0  35  43.81 

9.101 

3  51 11.5 

58.23 

16   2.25 

8.81 

4  29.38 

0.755 

0  31  14.43 

)r.    1 

Tu 

0  39  22.27 

9.104 

4  14  26.7 

58.04 

16    1.98 

8.80 

4  11.29 

0.752 

0  35  10.98 

2 

We 

0  43    0.82 

9.108 

+  4  37  37.3 

+57.84 

16    1.70 

8.80 

-  3  53.28  '+0.748 

0  39    7.54 

3 

Th 

0  46  39.47 

9.113 

+  6   0  42.7 

+57.63 

16    1.43 

8.80 

-  3  35.38 

+0.743 

0  43    4.09 

SUN,  1919. 


FOR  GREENWICH  MEAN  NOON. 

Date. 

Day  of  the 
Tear. 

True 
Longitude. 

Var. 
Hour. 

Lati- 
tude. 

Losarithm  of 

the  Kadius 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

in 
Long. 

Nut. 

ta 

Long. 

Aber- 
ration. 

Tnie 
ObUq- 
ulty. 

Mean  Time 

of  Sidereal 

Noon. 

•     #      »# 

II 

n 

II 

ti 

n 

1$ 

h  m      8 

Feb.  16 

47 

326  46  44.2 

151.36 

-0.60 

9.994  7786 

+37.7 

6.34 

+17.54 

20.71 

56.32 

2  17  54.68 

17 

48 

327  47  16.2 

151.30 

0.58 

9.994  8702 

38.6 

6.48 

17.52 

20.71 

56.33 

2  13  58.78 

18 

49 

328  47  46.7 

151.24 

0.52 

9.994  9C38 

39.4 

6.62 

17.50 

20.70 

56.33 

2  10    2.87 

19 

50 

329  48  15.8 

151.19 

0.45 

9.995  0593 

40.3 

6.75 

17.47 

20.70 

56.34 

2    6    6.96 

20 

51 

330  48  43.6 

151.13 

0.36 

9.905  1566 

40.9 

6.89 

17.44 

20.69 

56.35 

2    2  11.05 

21 

52 

331  49  10.0 

151.07 

-0.25 

9.995  2556 

+41.6 

7.03 

+17.42 

20.69 

56.36 

1  58  15.14 

22 

53 

332  49  35.0 

151.01 

0.18 

9.995  3561 

43.2 

7.17 

17.39 

20.68 

56.36 

1  54  19.24 

23 

54 

333  49  58.7 

150.96 

-0.01 

9.995  4580 

42.7 

7.31 

17.36 

20.68 

56.37 

1  50  23.33 

24 

55 

334  50  21.0 

150.90 

+0.12 

9.995  5613 

43.3 

7.44 

17.32 

20.67 

56.38 

1  46  27.42 

25 

56 

335  50  41.8 

150.84 

0.24 

9.995  C657 

43.7 

7.58 

17.29 

20.67 

56.38 

142  31.51 

26 

57 

336  51    1.2 

150.78 

+0.34 

9.995  7712 

+44.1 

7.72 

+17.26 

20.66 

56.39 

1  38  35.61 

27 

58 

337  51 19.0 

150.71 

0.43 

9.995  8775 

44.4 

7.86 

17.22 

20.66 

56.39 

1  34  39.70 

28 

59 

338  51  35.4 

150.65 

0.50 

9.995  9845 

44.7 

7.99 

17.18 

20.65 

56.40 

1  30  43.79 

Mar.  1 

60 

339  51  50.0 

150.58 

0.55 

9.996  0921 

44.9 

8.13 

17.15 

20.6.5 

56.40 

1  26  47.88 

2 

61 

340  52    3.0 

150.50 

0.56 

9.996  2001 

45.1 

8.27 

17.11 

20.64 

56.40 

1  22  51.98 

3 

62 

341  52  14.2 

150.43 

+0.53 

9.996  3086 

+46.3 

8.41 

+17.07 

20.64 

56.41 

1 18  56.07 

4 

63 

342  52  23.4 

150.34 

0.47 

9.996  4175 

45.5 

8.54 

17.03 

20.63 

56.41 

115   0.16 

5 

64 

343  52  30.7 

150.36 

0.38 

9.996  5268 

45.7 

8.68 

16.98 

20.63 

56.41 

111    4.26 

6 

65 

344  52  35.9 

150.17 

0.28 

9.996  63G6 

45.9 

8.82 

16.94 

20.62 

56.41 

1    7    8.35 

7 

66 

345  52  38.9 

150.08 

0.16 

9.996  7470 

46.3 

8.96 

16.90 

20.62 

56.41 

1    312.44 

8 

67 

346  52  39.8 

149.99 

+0.03 

9.996  8581 

+46.5 

9.09 

+16.85 

20.61 

56.41 

0  69  16.54 

9 

68 

347  52  38.5 

149.90 

-0.10 

9.996  9700 

46.8 

9.23 

16.81 

20.61 

56.41 

0  55  20.63 

10 

69 

348  52  34.9 

149.81 

0.22 

9.997  0827 

47.3 

9.37 

16.76 

20.60 

56.41 

0  51  24.72 

11 

70 

349  52  29.1 

149.71 

0.83 

9.997  1965 

47.6 

9.51 

16.71 

20.60 

56.41 

0  47  28.82 

12 

71 

350  52  21.2 

149.63 

0.42 

9.997  3113 

48.1 

9.64 

16.67 

20.59 

56.41 

0  43  32.91 

13 

72 

351  52  11.1 

149.53 

-0.49 

9.997  4273 

+48.6 

9.78 

+16.62 

20.59 

56.40 

0  39  37.00 

14 

73 

352  51  58.8 
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14 

134 

52  38  18.0 

144.63 

+0.02 

0.004  6606 

38.7 

18.31 

14.62 

20.25 

55.17 

20  31  54.83 

15 

135 

53  86    8.3 

144  J6 

0.15 

0.004  7530 

38J 

18.45 

14.62 

20.24 

55.14 

20  27  58.92 

16 

136 

54  33  57.1 

144  Jl 

+0.28 

0.004  8445 

+37.9 

18.59 

+14.62 

20.24 

55.11 

20  24  3.01 

17 

137 

55  81  44.5 

144.45 

+0.40 

0.004  9351 

+37.5 

18.73 

+14.63 

20.23 

55.09 

20  20  7.10 

SUN,  1919. 

FOR  GREENWICH  MEAN  NOON. 


>ate. 

Dtyofthe 
Week. 

^KSS?* 

Var. 
Hour. 

AppanAt 
Derifnattm. 

Var. 
Hour. 

Seml- 
dJamater. 

Hot. 
Par. 

Eqnatkni 

orTime. 

A.pp.— Mean. 

Var. 
Hirar. 

Sidereal  Time, 

iv  Rif^t  Ascen- 

aionoflfean 

Bun. 

h    m      • 

8 

m      r      tt 

II 

9          »9 

»t 

m      8 

8 

h   m       8 

yl7 

Sa 

3  32  44.50 

9.900 

+19   8  58.5 

-^84.45 

15  50.64 

8.70 

+3  47.97 

-0.044 

3  36  32.47 

18 

8u 

3  36  42.38 

9.934 

19  22,35.5 

33.64 

15  50.44 

8.70 

3  46.64 

0.067 

3  40  29.02 

19 

Mo 

3  40  40.84 

9.948 

19  35  52.9 

32.81 

15  50.25 

8.70 

3  44.74 

0.091 

3  44  25.58 

20 

Tu 

3  44  39.87 

9.971 

19  48  50.3 

31.97 

15  50.06 

8.70 

3  42.27 

0.115 

3  48  22.13 

21 

We 

3  48  39.46 

9.995 

20    127.5 

31.13 

15  49.87 

8.69 

3  39.23 

0.138 

3  52  18.69 

22 

Th 

3  52  39.61 

10.018 

+20  13  44.3 

+30.27 

15  49.68 

8.69 

+3  35.63 

-0.161 

3  56  15.24 

23 

Ft 

3  56  40.32 

10.041 

20  25  40.4 

29.40 

15  49.50 

8.69 

3  31.48 

0.184 

4    0  11.80 

24 

8a 

4    0  41.57 

10.064 

20  37  15.5 

28.52 

15  49.32 

8.69 

3  26.78 

0.207 

4    4    8.36 

25 

8u 

4    4  43.37 

10.066 

20  48  29.4 

27.63 

15  49.15 

8.69 

3  21.54 

0.229 

4    8    4.91 

26 

Mo 

4    8  45.69 

10.107 

20  59  21.9 

26.74 

15  48.98 

8.69 

3  15.78 

0.251 

4  12    1.47 

27 

Tu 

4  12  48.52 

10.128 

+21    9  52.8 

+25.88 

15  48.81 

8.68 

+3    9.51 

-0.272 

4  15  58.03 

28 

We 

4  16  51.84 

10.148 

2120    1.7 

24.91 

15  48.65 

8.68 

3    2.74 

0.292 

4  19  54.58 

29 

Th 

4  20  55.64 

10.168 

21  29  48.5 

23.99 

15  48.50 

8.68 

2  55.50 

0.312 

4  23  51.14 

30 

Ft 

4  24  59.90 

10.187 

21  39  13.0 

23.05 

15  48.35 

8.68 

2  47.79 

0.330 

4  27  47.70 

31 

Sa 

4  29    4.60 

10.205 

21  48  15.0 

22.11 

15  48.21 

8.68 

2  39.65 

0.348 

4  31  44.25 

Qe  1 

Su 

4  33    9.72 

10.223 

+21  56  54.2 

+21.16 

15  48.07 

8.68 

+2  31.09 

-0.365 

4  35  40.81 

2 

Mo 

4  37  15.24 

10.238 

22    510.5 

30.» 

15  47.93 

8.68 

2  22.13 

0.381 

4  39  37.37 

3 

Tu 

4  41  21.13 

10.253 

2213   3.7 

19.23 

15  47.80 

8.68 

2  12.79 

0.397 

4  43  33.92 

4 

We 

4  45  27.39 

10.268 

22  20  33.7 

18.26 

15  47.68 

8.67 

2    3.09 

0.412 

4  47  30.48 

5 

Th 

4  49  33.99 

10.283 

22  27  40.2 

17.28 

15  47.55 

8.67 

1  53.04 

0.436 

4  51  27.04 

6 

Fr 

4  53  40.92 

10.295 

+22  34  23.2 

+16.30 

15  47.44 

8.67 

+1  42.67 

-0.438 

4  55  23.59 

7 

Sa 

4  57  48.15 

10.308 

22  40  42.5 

15.81 

15  47.32 

8.67 

1  32.00 

0.451 

4  59  20.15 

8 

Sn 

5    1  55.68 

10.819 

22  46  37.9 

14.81 

15  47.21 

8.67 

1  21.03 

0.463 

5    3  16.71 

9 

Mb 

5    6    3.47 

10J»0 

22  52   9.4 

18.81 

15  47.11 

8.67 

1    9.79 

0.474 

5    7  13.26 

10 

Tu 

5  10  11.52 

10.841 

22  57  16.8 

12.80 

15  47.00 

8.67 

0  58.30 

0.484 

5  11    9.82 

11 

We 

5  14  19.81 

10.860 

+23    159.9' 

+11  J» 

15  46.90 

8.67 

+0  46.57 

^.493 

5  15    6.38 

12 

Th 

5  18  28.31 

lOMS 

23   618.8 

10.28 

15  46.81 

8.67 

0  34.63 

0.503 

5  19    2.94 

13 

Ft 

5  22  37.01 

10.866 

23  10  13.3 

9.26 

15  46.71 

8.67 

0  22.49 

0.510 

5  22  59.49 

14 

Sa 

5  26  45.89 

104)73 

23  13  43.4 

8.24 

15  46.62 

8.66 

+0  10.16 

0.517 

5  26  56.05 

15 

Su 

5  30  54.93 

10.880 

23  16  48.9 

7.21 

15  46.53 

8.66 

-0    2.32 

0.533 

5  30  52.61 

16 

Mo 

5  35    4.11 

10.886 

+23  19  29.7 

+  6.19 

15  46.45 

8.66 

-0  14.94 

-0.539 

5  34  49.17 

17 

Tu 

5  39  13.42 

10.890 

23  21 45.9 

5.16 

15  46.37 

8.66 

0  27.69 

0.534 

5  38  45.72 

18 

We 

5  43  22.83 

10.894 

23  23  37.3 

4.18 

15  46.29 

8.66 

0  40.55 

0.538 

5  42  42.28 

19 

Th 

5  47  32.32 

10.397 

23  25   4.0 

8.09 

15  46.22 

8.66 

0  53.49 

0.541 

5  46  38.84 

20 

Fr 

5  51  41.88 

10.399 

23  26   5.8 

2.06 

15  46.15 

8.66 

1    6.49 

0.548 

5  50  35.40 

21 

Sa 

5  55  51.48 

10.401 

+23  26  42.9 

+  1.03 

15  46.08 

8.66 

-1  19.53 

-0.544 

5  54  31.95 

22 

Su 

6    0    1.10 

10.401 

23  26  55.1 

-0.01 

15  46.02 

8.66 

1  32.59 

0.544 

5  58  28.51 

23 

Mo 

6    4  10.71 

10.400 

23  26  42.5 

1.04 

15  45.96 

8.66 

1  45.64 

0.543 

6    2  25.07 

24 

Tu 

6    8  20.28 

10.398 

23  26   5.0 

2.06 

15  45.91 

8.66 

1  58.66 

0.541 

6    6  21.63 

25 

We 

6  12  29.80 

10.395 

23  25   2.7 

8.11 

15  45.86 

8.66 

2  11.62 

0.538 

6  10  18.18 

26 

Th 

6  16  39.23 

10.391 

+23  23  35.7 

-4.14 

15  45.82 

8.66 

-2  24.49 

-0.534 

6  14  14.74 

27 

Ft 

6  20  48.55 

10.385 

23  21 44.0 

6.17 

15  45.79 

8.66 

2  37.25 

0.539 

6  18  11.30 

28 

Sa 

6  24  57.72 

10.379 

23  19  27.7 

6.19 

15  45.76 

8.66 

2  49.87 

0.522 

6  22    7.86 

29 

Su 

6  29    6.72 

10.371 

23  16  46.7 

7.22 

15  45.73 

8.66 

3    2.31 

0.514 

6  26    4.41 

30 

Mo 

6  33  15.52 

10.362 

23  13  41.3 

8.23 

15  45.71 

8.66 

3  14.55 

0.506 

6  30    0.97 

y  1 

Tu 

6  37  24.09 

10.852 

+23  10  11.5 

-9.25 

15  45.70 

8.66 

-3  26.57 

-0.496 

6  33  57.53 

2 

We 

6  41  32.41 

10.841 

+23   617.3 

-10.26 

15  45.69 

8.66 

-3  38.33 

-0.485 

6  37  54.08 

SUN,  1919. 
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FOR  GREENWICH  MEAN  NOON. 

Data 

r 

TlTM 

Longitade. 

Var. 
Hrar. 

Lati- 
tude. 

LoKarithmof 

the  Radios 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

in 
Long. 

Nut. 

fai 

Loni?. 

Aber- 
ration. 

True 
Obliq- 
uity. 

Mean  Time 

ofSiderfal 

Koon. 

May  17 

137 

•     1      It 
55  31  44.5 

144.45 

+0.40 

0.004  9351 

+37.5 

If 
18.73 

II 
+14.63 

II 
20.23 

2ii*aB' 
II 

55.09 

h  m      s 
20  20    7.10 

18 

138 

56  29  30.7 

144.40 

0.52 

0.005  0248 

37.1 

18.86 

14.64 

20.23 

55.06 

20  16  11.19 

19 

139 

57  27  15.6 

144.85 

0.G3 

0.005  1134 

36.7 

19.00 

14.65 

20.22 

55.03 

20  12  15.28 

20 

140 

58  24  59.4 

144.30 

0.72 

0.005  2008 

86.2 

19.14 

14.66 

20.22 

55.01 

20    8  19.37 

21 

141 

59  22  42.1 

144.26 

0.78 

0.005  2870 

35.6 

19.28 

14.67 

20.22 

54.98 

20    4  23.46 

22 

142 

60  20  2J.7 

144.21 

+6.80 

0.005  3719 

+35.0 

19.41 

+14.68 

20.21 

54.96 

20   0  27.55 

23 

143 

61  18    4.3 

144.17 

0.79 

0.005  4552 

34.4 

19.55 

14.69 

20.21 

54.93 

19  56  31.64 

24 

144 

62  15  44.0 

144.13 

0.75 

0.005  5369 

33.6 

19.69 

14.71 

20.21 

54.91 

19  52  35.73 

25 

145 

63  13  22.7 

144.09 

0.68 

0.005  6167 

32.8 

19.83 

14.72 

20.20 

54.88 

19  48  39.82 

26 

146 

64  11    0.4 

144.05 

0.59 

0.005  6945 

32.0 

19.97 

14.74 

20.20 

54.86 

19  44  43.91 

27 

147 

65    8  37.2 

144.01 

+0.47 

0.005  7702 

+31.1 

20.10 

+14.76 

20.19 

54.84 

19  40  48.00 

28 

148 

66    6  13.0 

143.97 

0.34 

0.005  8436 

30.1 

20.24 

14.78 

20.19 

54.81 

19  36  52.09 

29 

149 

67    3  47.8 

143.92 

0.21 

0.005  9146 

29.1 

20.38 

14.80 

20.19 

54.79 

19  32  56.18 

30 

150 

68    1  21.4 

143.8S 

+0.07 

0.005  9833 

28.1 

20.52 

14.82 

20.18 

54.77 

19  29    0.27 

31 

151 

68  58  53.9 

143.83 

-0.07 

0.006  0495 

27.1 

20.65 

14.84 

20.18 

54.75 

19  25    4.36 

June  1 

152 

69  56  25.2 

143.78 

-0.18 

0.006  1134 

+26.2 

20.79 

+14.87 

20.18 

54.73 

19  21    8.45 

2 

153 

70  53  55.2 

143.73 

0.26 

0.006  1751 

25.2 

20.93 

14.89 

20.18 

54.71 

19  17  12.54 

3 

154 

71  51  24.0 

143.68 

0.32 

0.006  2346 

24.4 

21.07 

14.91 

20.17 

54.69 

19  13  16.62 

4 

155 

72  48  61.6 

143.62 

0.35 

0.006  2921 

23.5 

21.20 

14.94 

20.17 

54.07 

19    9  20.71 

5 

156 

73  46  18.0 

143.57 

0.35 

0.006  3476 

22.8 

21.34 

14.97 

20.17 

64.65 

19    5  24.80 

6 

157 

74  43  43.1 

148.52 

-0.32 

0.006  4014 

+22.0 

21.48 

+14.99 

20.16 

54.63 

19    128.89 

7 

158 

75  41    7.1 

143.48 

0.26 

0.006  4534 

21 J 

21.62 

15.02 

20.16 

54.61 

18  57  32.98 

8 

159 

76  38  30.1 

143.44 

0.18 

0.006  5038 

20.7 

21.75 

15.05 

20.16 

54.59 

18  53  37.07 

9 

160 

77  85  62.0 

143.89 

-0.07 

0.006  6526 

20.0 

21.89 

15.08 

20.16 

64.57 

18  49  41.16 

10 

161 

78  33  12.9 

143.85 

+0.05 

0.006  5999 

19.4 

22.03 

15.11 

20.16 

64.66 

18  46  45.25 

11 

162 

79  30  32.9 

148.82 

+0.17 

0.006  6467 

+18.8 

22.17 

+16.14 

20.15 

54.54 

18  41  49.33 

12 

163 

80  27  62.1 

143.29 

0.30 

0.006  6901 

18.2 

22.30 

16.17 

20.15 

54.53 

18  37  53.42 

13 

164 

81  25  10.6 

143.25 

0.43 

0.006  7332 

17.6 

22.44 

16.20 

20.15 

54.51 

18  33  57.51 

14 

165 

82  22  28.2 

148.22 

0.66 

0.006  7748 

17.0 

22.68 

16.23 

20.15 

54.60 

18  30    1.60 

15 

166 

83  19  46.4 

143.20 

0.67 

0.006  8150 

16.5 

22.72 

15.26 

20.15 

54.48 

18  26    5.69 

16 

167 

84  17    2.0 

143.18 

+0.76 

0.006  8538 

+15.9 

22.85 

+16.29 

20.14 

54.47 

18  22    9.78 

17 

168 

85  14  18.2 

143.17 

0.82 

0.006  8912 

15  Jl 

22.99 

15.32 

20.14 

54.46 

18  18  13.86 

18 

169 

86  11  34.0 

143.16 

0.85 

0.006  9270 

14.6 

23.13 

15.36 

20.14 

54.45 

18  14  17.95 

19 

170 

87    8  49*6 

143.14 

0.86 

0.006  9611 

13.9 

23.27 

16.39 

20.14 

54.43 

18  10  22.04 

20 

171 

88    6    6.0 

143.14 

0.83 

0.006  9936 

13.1 

23.41 

16.42 

20.14 

64.42 

18    6  26.13 

21 

172 

89    3  20.2 

143.13 

+0.77 

0.007  0240 

+12.3 

23.64 

+16.45 

20.14 

54.41 

18    2  30.22 

22 

173 

90    0  35.3 

143.13 

0.69 

0.007  0526 

11.4 

23.68 

15.48 

20.13 

54.40 

17  58  34.31 

23 

174 

90  57  60.3 

143.12 

0.58 

0.007  0788 

10.5 

23.82 

15.62 

20.13 

54.40 

17  54  38.40 

24 

175 

91  55    6.2 

143.12 

0.45 

0.007  1028 

9.5 

23.96 

15.65 

20.13 

54.39 

17  60  42.48 

25 

176 

92  62  20.0 

143.11 

0.32 

0.007  1242 

8.4 

24.09 

15.58 

20.13 

54.38 

17  46  46.57 

26 

177 

93  49  84.7 

143.11 

+0.18 

0.007  1431 

+  7.3 

24.23 

+15.61 

20.13 

54.37 

17  42  50.66 

27 

178 

94  46  49.2 

143.10 

+0.04 

0.007  1594 

6.2 

24.37 

15.65 

20.13 

54.37 

17  38  54.75 

28 

179 

96  44    3.6 

143.09 

-0.08 

0.007  1729 

5.1 

24.51 

15.68 

20.13 

54.36 

17  34  58.84 

29 

180 

96  41  17.7 

143.08 

0.17 

0.007  1838 

4.0 

24.64 

15.71 

20.13 

54.36 

17  31    2.93 

30 

181 

97  38  31.5 

143.07 

0.24 

0.007  1920 

2.9 

24.78 

15.74 

20.13 

54.35 

17  27    7.02 

July  1 

1821  98  35  45.0 

143.06 

-0.28 

0.007  1977 

+  1.9 

24.92 

+15.77 

20.13 

54.35 

17  23  11.10 

2 

1831 

99  32  68.2 

143.04 

-0.30 

0.007  2009 

+  0.9 

25.06 

+15.80 

20.13 

64.34 

17  19  15.19 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Right 
Ascension. 

Var. 

per 

Hour. 

Apparent 
Decimation. 

Var. 

per 

Hour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

oil'ime. 

App.— Mean. 

Var. 
Hour. 

Sidereal  Time, 

or  Right  Ascent 

sion  of  Mean 

Sun. 

h   m      s 

s 

•    1      tt 

n 

/      // 

If 

m       8 

8 

h   m       s 

July  1 

Tu 

6  37  24.09 

10.352 

+23  10  11.5 

-9.25 

15  45.70 

8.66 

-3  26.57 

-0.496 

6  33  57.53 

2 

We 

6  41  32.41 

10.341 

23    617.3 

10.26 

15  45.69 

8.66 

3  38.33 

0.485 

6  37  54.08 

3 

Th 

6  45  40.46 

10.329 

23    159.0 

11.26 

15  45.69 

8.66 

3  49.82 

0.473 

6  41  50.64 

4 

Fr 

6  49  48.21 

10.316 

22  57  16.6 

12.27 

15  45.69 

8.66 

4    1.01 

0.460 

6  45  47.20 

5 

Sa 

6  53  55.64 

10.302 

22  52  10.2 

13.26 

15  45.70 

8.66 

4  11.88 

0.446 

6  49  43.76 

6 

Su 

6  58    2.72 

10.288 

+22  46  40.0 

-14.25 

15  45.71 

8.66 

-4  22.41 

-0.432 

6  53  40.31 

7 

Mo 

7    2    9.45 

10.273 

22  40  46.1 

15.24 

15  45.73 

8.66 

4  32.59 

0.416 

6  57  36.87 

8 

Tu 

7    6  15.81 

10.257 

22  34  28.6 

16.22 

15  45.75 

8.66 

4  42.39 

0.400 

7    1  33.43 

9 

We 

7  10  21.78 

10.240 

22  27  47.7 

17.19 

15  45.78 

8.66 

4  51.79 

0.383 

7    5  29.98 

10 

Th 

7  14  27.34 

10.223 

22  20  43.5 

18.16 

15  45.80 

8.66 

5    0.79 

0.366 

7    9  26.54 

11 

Fr 

7  18  32.47 

10.205 

+22  13  16.2 

-19.12 

15  45.83 

8.66 

-5    9.37 

-0.349 

7  13  23.10 

12 

Sa 

7  22  37.17 

10.186 

22   5  26.0 

20.07 

15  45.87 

8.66 

5  17.52 

0.330 

7  17  19.G5 

13 

Su 

7  26  41.42 

10.168 

21  57  13.1 

21.01 

15  45.90 

8.66 

5  25.21 

0.311 

7  21  16.21 

14 

Mo 

7  30  45.21 

10.148 

21  48  37.5 

21.95 

15  45.94 

8.66 

5  32.44 

0.292 

7  25  12.77 

15 

Tu 

7  34  48.53 

10J28 

21 39  39.6 

22.88 

15  45.99 

8.66 

5  39.20 

0.272 

7  29    9.32 

16 

We 

7  38  51.37 

10.108 

+21  30  19.4 

-23.80 

15  46.03 

8.66 

-5  45.49 

-0.252 

7  33    5.88 

17 

Th 

7  42  53.72 

10.088 

21  20  37.2 

24.71 

15  46.08 

8.66 

5  51.28 

0.231 

7  37    2.44 

18 

Fr 

7  46  55.57 

10.067 

21 10  33.2 

25.62 

15  46.14 

8.66 

5  56.57 

0.210 

7  40  58.99 

19 

Sa 

7  50  56.91 

10.045 

21   0   7.6 

26.51 

15  46.20 

8.66 

6    1.36 

0.189 

7  44  55.55 

20 

Su 

7  54  57.73 

10.023 

20  49  20.6 

27.40 

15  46.26 

8.66 

6    5.63 

0.167 

7  48  52.11 

21 

Mo 

7  58  58.03 

10.001 

+20  38  12.5 

-28.28 

15  46.32 

8.66 

-6    9.37 

-0.145 

7  52  48.66 

22 

Tu 

8    2  57.79 

9.979 

20  26  43.4 

29.14 

15  46.39 

8.66 

6  12.58 

0.122 

7  56  45.22 

23 

We 

8    6  57.01 

9.956 

20  14  53.7 

30.00 

15  46.47 

8.66 

6  15.24 

0.099 

8    0  41.78 

24 

Th 

8  10  55.67 

9.932 

20   2  43.6 

30.84 

15  46.55 

8.66 

6  17.34 

0.076 

8    4  38.33 

25 

Fr 

8  14  53.76 

9.908 

19  50 13.4 

81.67 

15  46.63 

8.66 

6  18.87 

0.052 

8    8  34.89 

26 

Sa 

8  18  51.27 

9.884 

+19  37  23.3 

-32.50 

15  46.72 

8.67 

-6  19.83 

-0.028 

8  12  31.44 

27 

Su 

8  22  48.20 

9.860 

19  24  13.7 

38.30 

15  46.82 

8.67 

6  20.20 

-0.003 

8  16  28.00 

28 

Mo 

8  26  44.53 

9.835 

19  10  44.8 

34.10 

15  46.92 

8.67 

6  19.98 

+0.022 

8  20  24.56 

29 

Tu 

8  30  40.26 

9.809 

18  56  57.0 

34.89 

15  47.03 

8.67 

6  19.14 

0.047 

8  24  21.11 

30 

We 

8  34  35.37 

9.783 

18  42  50.4 

35.66 

15  47.14 

8.67 

6  17.70 

0.073 

8  28  17.67 

31 

Th 

8  38  29.86 

9.75S 

+18  28  25.4 

-36.42 

15  47.26 

8.67 

-6  15.64 

•M).099 

8  32  14.22 

Aug.   1 

Fr 

8  42  23.74 

9.732 

18  13  42.3 

37.17 

15  47.38 

8.67 

6  12.96 

0.125 

8  36  10.78 

2 

Sa 

8  46  16.99 

9.706 

17  58  41.4 

37.90 

15  47.51 

8.67 

6    9.66 

0.151 

8  40    7.33 

3 

Su 

8  50    9.62 

9M0 

17  43  23.0 

38.68 

15  47.64 

8.67 

6    5.73 

0.177 

8  44    3.89 

4 

Mo 

8  54    1.63 

9.654 

17  27  47.3 

39.34 

15  47.78 

8.68 

6    1.18 

0.203 

8  48    0.44 

5 

Tu 

8  57.53.01 

9.628 

+17  11  54.7 

-40.04 

15  47.92 

8.68 

-5  56.01 

+0.228 

8  51  57.00 

6 

We 

9    1  43.78 

9.603 

16  55  45.4 

40.73 

15  48.06 

8.68 

5  50.23 

0.254 

8  55  53.55 

7 

Th 

9    5  33.94 

9.677 

16  39  19.7 

41.41 

15  48.21 

8.68 

5  43.83 

0.279 

8  59  50.11 

8 

Ft 

9    9  23.49 

9.552 

16  22  38.0 

42.07 

15  48.36 

8.68 

5  36.83 

0.303 

9    3  46.66 

9 

Sa 

9  18  12.44 

9.527 

16  5  40.5 

42.72 

15  48.51 

8.68 

5  29.23 

0.329 

9    7  43.22 

10 

Su 

9  17    0.80 

9.503 

+15  48  27.4 

-48.36 

15  48.67 

8.68 

-5  21.03 

+0.364 

9  11  39.77 

11 

Mo 

9  20  48.58 

9.479 

15  3Cr59.2 

43.99 

15  48.82 

8.68 

5  12.26 

0.378 

9  15  36.33 

12 

Tu 

9  24  35.79 

9.455 

15  13  16.0 

44.61 

15  48.98 

8.69 

5    2.91 

0.401 

9  19  32.88 

13 

We 

9  28  22.43 

9.432 

14  55  18.2 

45.21 

15  49.14 

8.69 

4  53.00 

0.424 

9  23  29.44 

14 

Th 

9  32    8.53 

9.410 

14  37   6.1 

45.80 

15  49.31 

8.69 

4  42.54 

0.447 

9  27  25.99 

15 

Fr 

9  35  54.09 

9.887 

+14  18  39.9 

-46.38 

15  49.48 

8.69 

-4  31.54 

40.469 

9  31  22.54 

16 

Sa 

9  39  89.12 

9.365 

+13  59  59.9 

-46.96 

15  49.65 

8.69 

-4  20.02 

+0.491 

9  35  19.10 

SUN,  1919. 
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FOR  GREENWICH  MEAN  NOO^ . 

DaU. 

Troa 
Ixmcttode. 

Vir. 

T.all- 
tude. 

I.OKarithm  of 

the  icadlus 

Vector  of  the 

Earth. 

Var. 
Iiour. 

Pre^*. 

in 
Long. 

Kut. 

in 
Long. 

Aber- 
ration. 

True 

OhlMj- 

uity. 

•     /     f/ 

It 

n 

»t 

It 

/' 

23»26' 
It 

July  1 

182 

98  35  45.0 

143.00 

-0.28 

0.007  1977 

+  1.9 

24.92 

+15.77 

20.13 

54.35 

2 

183 

99  32  58.2 

143.04 

0.30 

0.007  2009 

+  0.9 

25.06 

15.80 

20.13 

54.34 

3 

184 

1003011.1 

143.03 

0.28 

0.007  2018 

-0.1 

25.19 

15.83 

20.13 

54.34 

4 

185 

101  27  23.7 

143.02 

0.23 

0.007  2005 

1.0 

25.33 

15.86 

20.13 

54.34 

5 

186 

102  24  36.0 

143.01 

0.16 

0.007  1970 

1.0 

25.47 

15.89 

20.13 

54.34 

6 

187 

103  21  48.1 

143.00 

-0.07 

0.007  1916 

-  2.6 

25.61 

+15.92 

20.13 

54.33 

7 

188 

104  18  59.9 

142.99 

+0.04 

0.007  1843 

3.4 

25.74 

15.95 

20.13 

54.33 

8 

189 

105  16  11.7 

142.99 

0.16 

0.007  1752 

4.1 

25.88 

15.97 

20.13 

54.33 

9 

190 

106  13  23.3 

142.99 

0.28 

0.007  1644 

4.9 

26.02 

16.00 

20.13 

54.33 

10 

191 

107  10  35.0 

142.99 

0.40 

0.007  1519 

5.5 

26.16 

16.02 

20.13 

54.34 

11 

192 

108    7  46.6 

142.99 

fO.52 

0.007  1378 

-6.2 

26.30 

+16.05 

20.13 

54.34 

12 

193 

109   4  58.5 

143.00 

0.64 

0.007  1222 

6.8 

26.43 

16.07 

20.13 

54.34 

13 

194 

110    210.5 

143.01 

0.74 

0.007  1052 

7.4 

2G.57 

16.10 

20.13 

54.34 

14 

195 

110  59  22.8 

143.02 

0.80 

0.007  0867 

8.0 

26.71 

16.12 

20.13 

54.34 

15 

196 

111  56  35.5 

143.04 

0.84 

0.007  0668 

S.6 

26.85 

16.14 

20.13 

54.35 

16 

197 

112  53  48.7 

143.00 

+0.85 

0.007  0454 

-  9.2 

26.98 

+16.16 

20.14 

54.35 

17 

198 

113  51    2.4 

143.00 

0.83 

0.007  0224 

0.9 

27.12 

16.18 

20.14 

54.35 

18 

199 

114  48  16.8 

143.11 

0.78 

0.006  9978 

10.6 

27.20 

16.20 

20.14 

54.36 

19 

200 

115  45  31.9 

143.14 

0.70 

0.006  9715 

11.3 

27.40 

16.21 

20.14 

54.37 

20 

201 

116  42  47.8 

143. IS 

0.60 

0.006  9434 

13.1 

27.53 

16.23 

20.14 

54.37 

21 

202 

117  40   4.5 

143.21 

+0.48 

0.006  9133 

-13.0 

27.67 

+16.25 

20.14 

54.38 

22 

203 

118  37  22.0 

143.25 

0.34 

0.006  8810 

13.9 

27.81 

16.26 

20.14 

54.38 

23 

204 

119  34  40.4 

143.28 

0.20 

0.006  8465 

14.9 

27.95 

16.27 

20.14 

54.39 

24 

205 

120  31  59.6 

143.32 

+0.06 

0.006  8097 

15.9 

28.08 

16.28 

20.15 

54.39 

25 

206 

121  29  19.7 

143.35 

-0.07 

0.006  7704 

16.9 

28.22 

16.29 

20.15 

54.40 

26 

207 

122  26  40.5 

143.39 

-0.17 

0.006  7285 

-18.0 

28.36 

+16.30 

20.15 

51.41 

27 

208 

123  24    2.1 

143.41 

0.25 

0.006  6841 

19.0 

28.50 

16.31 

20.15 

54.41 

23 

209 

124  21  24.4 

143.44 

0.30 

0.006  6371 

20.1 

28.(>3 

16.32 

20.16 

54.42 

29 

210 

125  18  47.3 

143.47 

0.32 

0.006  5877 

21.1 

28.77 

16.32 

20.16 

54.43 

30 

211 

126 16  10.9 

143.49 

0.30 

0.006  5358 

22.1 

28.91 

16.33 

20.16 

54.44 

31 

212 

127  13  35.1 

143.52 

-0.26 

0.006  4816 

-23.0 

29.05 

+16.33 

20.10 

54.45 

Aug.   1 

213 

128  10  59.9 

143.55 

0.19 

0.006  4253 

23.9 

29.18 

16.33 

20.16 

54.46 

2 

214 

129   8  25.4 

143.57 

-0.10 

0.006  3668 

24.8 

29.32 

16.33 

20.17 

54.47 

3 

215 

130   5  51.5 

143.00 

0.00 

0.006  3064 

25.5 

29.40 

16.33 

20.17 

54.43 

4 

216 

131   3  18.2 

143.68 

+0.11 

0.006  2442 

26.3 

29.60 

16.33 

20.17 

54.49 

5 

217 

132   0  45.7 

143.66 

+0.22 

0.006  1803 

-27.0 

29.74 

+16.33 

20.18 

54.50 

6 

218 

132  58  13.9 

143.69 

0.34 

0.006  1147 

27.6 

29.87 

16.32 

20.18 

54.50 

7 

219 

133  55  42.9 

143.72 

0.46 

0.006  0476 

28.2 

30.01 

16.31 

20.18 

54.51 

8 

220 

134  53  12.8 

143.76 

0.56 

0.005  9791 

28.8 

30.15 

16.30 

20.19 

54.52 

9 

221 

135  50  43.5 

143.80 

0.65 

0.005  9093 

29.8 

30.29 

16.29 

20.19 

54.53 

10 

222 

136  48  15.2 

143.84 

+0.72 

0.005  8383 

-29.8 

30.42 

+16.28 

20.19 

54.54 

11 

223 

137  45  48.0 

143.89 

0.76 

0.005  7662 

30.3 

30.56 

16.27 

20.19 

54.55 

12 

224 

138  43  21.8 

143.94 

0.77 

0.005  6930 

30.7 

30.70 

16.26 

20.20 

54.56 

13 

225 

139  40  57.0 

143.99 

0.75 

0.005  6187 

31.2 

30.84 

16.24 

20.20 

54.57 

14 

226 

140  38  33.4 

144.06 

0.71 

0.005  5434 

31.6 

30.97 

16.23 

20.20 

54.58 

15 

227 

141 36 11.3 

144.11 

+0.64 

0.005  4670 

-32.1 

31.11 

+16.21 

20.21 

54.59 

16 

228 

142  33  50.6 

144.17 

+0.53 

0.005  3894 

-32.6 

31.25 

+16.19 

20.21 

54.60 

Mean  Time 

of  Sidercial 

Koon. 


h  m  s 
17  23  11.10 
17  19  1q.l9 
17  15  19.28 
17  1123.37 
17  7  27.46 

17  3  31.55 
16  59  35.64 
16  55  39.73 
16  51  43.82 
16  47  47.90 

16  43  51.99 
16  39  56.08 
16  36  0.17 
16  32  4.26 
16  28  8.35 

16  24  12.44 
16  20  16.53 
16  16  20.02 
16  12  24.71 
16  8  28.80 

16  4  32.89 
16  0  36.98 
15  56  41.07 
15  52  45.16 
15  48  49.25 

15  44  53.34 
15  40  57.43 
15  37  1.52 
15  33  5.61 
15  29  9.70 

15  25  13.79 
15  21 17.88 
15  17  21.97 
15  13  26.06 
15  9  30.15 

15  5  34.24 
15  138.33 
14  57  42.42 
14  53  46.51 
14  49  50.60 

14  45  54.70 
14  41  58.79 
14  38  2.88 
14  34  6.97 
14  30 11.06 

14  26  15.15 
14  22  19.24 
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FOR  GREENWICH  \IEAN  NOON. 


Dale. 

Day  of  the 
Week. 

Apparent 

Klrht 
AKCensimi. 

Var. 
Kmir. 

Apparent 
DecllnatioD. 

Var. 

per 

Hour. 

SemS- 
diameter. 

nor. 
Pur. 

Equation 

of  Time. 

App.— Mean. 

Var. 
!^our. 

Sidflceal  Time, 
9r  Right  Ascen- 
sion of  Mean 

0m 

Srni. 

h  m      s 

s 

•     f      It 

II 

1      It 

II 

m      s 

s 

h   m       s 

Aug.  16 

Sa 

9  39  39.12 

9.865 

+13  59  59.9 

-46.95 

15  49.65 

8.69 

-  4  20.02 

40.491 

9  35  19.10 

17 

Su 

9  43  23.64 

9.345 

13  41    6.4 

47.50 

15  49.82 

8.69 

4    7.99 

0.512 

9  39  15.65 

18 

Mo 

9  47    7.67 

9.334 

13  21  59.8 

48.04 

15  49.99 

8.70 

3  55.46 

0.532 

9  43  12.21 

19 

Tu 

9  50  51.20 

9.304 

13    2  40.4 

48.57 

15  50.17 

8.70 

3  42.44 

0.552 

9  47    8.76 

20 

We 

9  54  34.26 

9.2S4 

12  43    8.5 

49.00 

15  50.36 

8.70 

3  28.95 

0.572 

9  51    5.31 

21 

Th 

9  58  16.85 

9.265 

+12  23  24.3 

-49.59 

15  50.54 

8.70 

-  3  14.99 

+0.591 

9  55    1.87 

22 

Fr 

10    158.99 

9.246 

12    3  28.3 

50.08 

15  P0.73 

8.70 

3   0.57 

0.610 

9  58  58.42 

23 

Sa 

10    5  40.68 

9.228 

11  43  20.8 

50.55 

15  50.93 

8.70 

2  45.70 

0.629 

10    2  54.97 

24 

Su 

10    9  21.93 

9.210 

1123    2.1 

51.01 

15  51.13 

8.71 

2  30.40 

0.647 

10    6  51.53 

25 

Mo 

1013    2.75 

9.192 

11    2  32.6 

51.45 

15  51.33 

8.71 

2  14.67 

0.664 

10  10  48.08 

26 

Tu 

10  16  43.15 

9.175 

+10  41  52.6 

-51.88 

15  51.54 

8.71 

-  1  58.52 

+0.682 

10  14  44.63 

27 

We 

10  20  23.14 

9.15S 

10  21    2.4 

52.30 

15  51.75 

8.71 

1  41.96 

0.698 

10  18  41.19 

28 

Th 

10  24    2.74 

9.142 

10   0    2.5 

52.70 

15  51.96 

8.71 

125.00 

0.715 

10  22  37.74 

29 

Ft 

10  27  41.95 

9.126 

9  38  53.1 

53.00 

15  52.18 

8.72 

1    7.66 

0.730 

10  26  34.29 

30 

Sa 

10  31  20.79 

9.111 

9  17  34.5 

53.46 

15  52.41 

8.72 

0  49.95 

0.745 

10  30  30.85 

31 

Su 

10  34  59.28 

9.096 

+  8  56    7.1 

-53.82 

15  52.64 

8.72 

-  0  31.88 

+0.760 

10  34  27.40 

Sept.  1 

Mo 

10  38  37.42 

9.0S2 

8  34  31.2 

54.17 

15  52.87 

8.72 

-  0  13.46 

0.774 

10  38  23.95 

2 

Tu 

10  42  15.23 

9.069 

8  12  47.1 

54.50 

15  53.10 

8.72 

+  0    5.28 

0.787 

10  42  20.51 

3 

We 

10  45  52.73 

9.056 

7  50  55.2 

54.82 

15  53.34 

8.73 

0  24.33 

0.800 

10  46  17.06 

4 

Th 

10  49  29.94 

9.045 

7  28  55.8 

55.13 

15  53.57 

8.73 

0  43.67 

0.812 

10  50  13.61 

5 

Fr 

10  53    6.88 

9.034 

+  76  49.2 

-55.42 

15  53.81 

8.73 

+  1    3.29 

+0.823 

10  54  10.16 

6 

Sa 

10  56  43.56 

9.023 

6  44  35.7 

55.70 

15  54.06 

8.73 

1  23.16 

0.833 

10  58    6.72 

7 

Su 

11    0  20.00 

9.014 

6  22  15.7 

55.97 

15  54.30 

8.73 

143.27 

0.843 

11    2    3.27 

8 

Mo 

11    3  56.22 

9.005 

5  59  49.3 

56.23 

15  54.54 

8.74 

2   3.60 

0.851 

11    5  59.82 

9 

Tu 

11    7  32.25 

8.998 

5  37  17.0 

66.47 

15  54.79 

8.74 

2  24.13 

0.859 

11    9  56.38 

10 

We 

nil    8.11 

8.991 

+  5  14  39.0 

-56.70 

15  55.04 

8.74 

+  2  44.82 

+0.866 

11  13  52.93 

11 

Th 

11 14  43.82 

8.985 

4  51  55.7 

56.91 

15  55.28 

8.74 

3    5.66 

0.871 

11  17  49.48 

12 

Ft 

11 18  19.40 

8.980 

4  29    7.3 

57.12 

15  55.53 

8.75 

3  26.63 

0.876 

11  21  46.03 

13 

Sa 

11  21  54.88 

8.976 

4    614.1 

57.31 

15  55.78 

8.75 

3  47.70 

O.8S0 

11  25  42.58 

14 

Su 

11  25  30.28 

8.974 

3  43  16.5 

57.49 

15  56.08 

8.75 

4   8.85 

0.883 

11  29  39.14 

15 

Mo 

1129   5.63 

8.972 

+  3  20 14^ 

-67.65 

15  56.28 

8.75 

+  4  30.06 

+0.885 

11  33  35.69 

16 

Tu 

11  32  40.95 

8.971 

2  57    9.3 

57.80 

15  56.53 

8.75 

4  51.30 

0.885 

11  37  32.24 

17 

We 

11  36  16.25 

8.971 

2  34   0.3 

57.94 

15  56.78 

8.76 

6  12.55 

0.886 

11  41  28.79 

18 

Th 

11  39  51.55 

8.971 

2  10  48.2 

58.06 

15  57.04 

8.76 

6  33.80 

0.885 

11  45  25.35 

19 

Ft 

11  43  26.88 

8.973 

1  47  33.3 

58.17 

15  57.29 

8.76 

6  65.02 

0.883 

11  49  21.90 

20 

Sa 

1147    2.26 

8.975 

+  1  24  16.0 

-M.27 

15  57.55 

8.76 

+  6  16.20 

+0.881 

11  53  18.45 

21 

Su 

11  50  37.70 

8.978 

1   0  56.6 

58.85 

16  67.81 

8.77 

6  37.31 

0.878 

11  57  15.00 

22 

Mo 

11  54  13.21 

8.982 

0  37  35.5 

58.41 

15  68.08 

8.77 

6  58.35 

0.875 

12    1  11.56 

23 

Tu 

11  57  48.82 

8.986 

+  0  14  13.1 

58.46 

15  58.34 

8.77 

7  19.29 

0.870 

12    5    8.11 

24 

We 

12    124.54 

8.991 

-  0   9  10.3 

58.49 

15  58.61 

8.77 

7  40.12 

0.865 

12    9    4.66 

25 

Th 

12   5   0.39 

8.997 

-  0  32  34.4 

-58.51 

15  68.88 

8.78 

+  8   0.82 

+0.860 

12  13    1.21 

26 

Ft 

12   8  36.38 

9.003 

0  55  58.7 

58.51 

16  59.15 

8.78 

8  21.38 

0.854 

12  16  57.76 

27 

Sa 

12  12  12.54 

9.010 

1 19  22.9 

58.50 

16  69.43 

8.78 

8  41.78 

0.846 

12  20  54.32 

28 

Su 

12  15  48.88 

9.018 

1  42  46.7 

58.48 

15  59.71 

8.78 

9    1.99 

0.838 

12  24  50.87 

29 

Mo 

12  19  25.42 

9.027 

2   6   9.6 

58.43 

15  69.99 

8.79 

9  22.00 

0.830 

12  28  47.42 

80 

Tu 

12  23   2.18 

9.036 

-  2  29  31.4 

-58.38 

16   0.27 

8.79 

+  9  41.80 

+0.820 

12  32  43.97 

Oct.    1 

We 

12  26  39.17 

9.046 

-  2  52  51.7 

-58.31 

16   0.55 

8.79 

+10    1.36 

+0.810 

12  36  40.53 
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FOR  GREENWICH  MEAN  NOON. 

Dtte. 

True 
Loosttode. 

Var. 
uoar. 

Lati- 
tndB. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 

Prec. 

In 
Long. 

Nut. 

in 

Long. 

Abffw 
ration. 

Tme 
Obllo- 
tiityT 

Mean  Time 
of  Sidereal 

Noon. 

•    0     ft 

/« 

It 

ft 

tt 

ii 

h  m     8 

ka^U 

228 

142  33  50.6 

144.17 

+0.53 

0.005  8894 

-32.6 

31.25 

+16.19 

20.21 

54.60 

14  22  19.24 

17 

229 

143  31  31.5 

144.34 

0.41 

0.005  3106 

88.2 

31.39 

16.17 

20.22 

54.61 

14  18  23.34 

18 

230 

144  29  14.0 

144.30 

0.27 

0.005  2303 

88.8 

31.52 

16.15 

20^ 

54.62 

14  14  27.43 

19 

231 

145  26  58.2 

144.38 

+0.13 

0.005  1485 

84.4 

31.66 

16.12 

20.22 

54.62 

14  10  31.52 

20 

232 

146  24  44.0 

144.45 

0.00 

0.005  0651 

86J 

31.80 

16.10 

20.23 

54.63 

14    6  35.61 

21 

233 

147  22  31.5 

144.51 

-0.13 

0.004  9800 

-86.0 

31.94 

+16.07 

20.23 

54.64 

14    2  39.70 

22 

234 

148  20  20.7 

144  J» 

0.23 

0.004  8930 

86.6 

82.07 

16.04 

20.23 

54.65 

13  58  43.80 

23 

235 

149  18 11.5 

144.66 

0.30 

0.004  8041 

87.4 

32.21 

16.02 

20.24 

54.66 

13  54  47.89 

24 

230 

15016   3.8 

144.n 

0.85 

0.004  7133 

88.8 

32.35 

15.99 

20.24 

54.67 

13  50  51.98 

25 

237 

151 13  57.8 

144.78 

0.38 

0.004  6204 

80.1 

32.49 

15.95 

20.25 

54.67 

13  46  56.07 

26 

238 

152  11 53.2 

144.84 

-0.37 

0.004  5255 

-«.o 

32.63 

+15.92 

20.25 

54.68 

13  43   0.17 

27 

239 

153   9  50.2 

144.90 

0.33 

0.004  4287 

40.7 

32.76 

15.89 

20.26 

54.68 

13  39    4.26 

28 

240 

154   7  48.5 

144.06 

0.26 

0.004  3301 

41  J( 

32.90 

15.85 

20.26 

54.69 

13  35    8.35 

29 

241 

155   5  48.3 

146.02 

0.18 

0.004  2297 

42.2 

33.04 

15.82 

20.27 

54.70 

13  31 12.44 

30 

242 

156   3  49.5 

U5M 

-0.08 

0.0041276 

42.8 

33.18 

15.78 

20.27 

54.70 

13  27  16.54 

31 

243 

167    152.0 

146.14 

+0.03 

0.004  0241 

-48.4 

33.31 

+15.74 

20.28 

54.71 

13  23  20.63 

Sept.  1 

244 

157  59  56.0 

146.19 

0,15 

0.003  9191 

44.0 

33.45 

15.70 

20.28 

54.71 

13  19  24.72 

2 

245 

158  58    1.3 

146.26 

0.27 

0.003  8128 

44.6 

33.69 

15.66 

20.29 

54.72 

13  15  28.82 

3 

246 

159  56   8.1 

146.31 

0.38 

0.003  7053 

46.0 

83.73 

15.62 

20.29 

54.72 

13  11  32.91 

4 

247 

160  54  16.3 

146.37 

0.49 

0.003  5968 

45.4 

33.86 

15.58 

20.30 

54.72 

13    7  37.00 

5 

248 

161 52  25.9 

146.48 

+0.58 

0.003  4874 

-45.7 

34.00 

+15.54 

20.30 

54.78 

13    3  41.10 

6 

249 

162  50  37.1 

146.60 

0.65 

0.003  3772 

46.0 

34.14 

15.49 

20.31 

64.73 

12  59  45.19 

7 

250 

163  48  49.8 

145.60 

0.70 

0.003  2664 

46.3 

34.28 

15.45 

20.31 

54.73 

12  55  49.28 

8 

251 

164  47   4.0 

146.68 

0.72 

0.003  1551 

46.6 

34.41 

15.40 

20.32 

54.78 

12  51  53.38 

9 

252 

165  45  20.0 

146.70 

0.70 

0.003  0433 

46.6 

34.55 

15.36 

20.32 

64.73 

12  47  57.47 

10 

253 

166  43  3t.7 

146.78 

+0.65 

0.002  9312 

-46.7 

34.69 

+15.31 

20.33 

54.73 

12  44    1.56 

11 

254 

167  41 57.2 

146.86 

0.58 

0.002  8189 

46.8 

34.83 

15.26 

20.33 

54.73 

12  40    5.66 

12 

255 

168  40  18.7 

146.94 

0.49 

0.002  7064 

47.0 

34.96 

15.21 

20.34 

54.73 

12  36   9.75 

13 

256 

169  38  42.1 

146.02 

0.37 

0.002  5935 

4M 

35.10 

15.16 

20.34 

64.73 

12  32  13.84 

14 

257 

170  37    7.7 

146.U 

0.24 

0.002  4802 

47.3 

35.24 

15.11 

20.35 

54.73 

12  28  17.94 

15 

258 

171  35  35.4 

146.20 

+0.10 

0.002  3666 

-47.6 

35.38 

+15.06 

20.35 

54.73 

12  24  22.03 

16 

259 

172  34   5.2 

146.20 

-0.03 

0.002  2523 

47.7 

35.51 

15.01 

20.36 

54.72 

12  20  26.12 

17 

260 

173  32  37.3 

146.38 

0.15 

0.002  1374 

48.0 

35.65 

14.96 

20.36 

54.72 

12  16  30.22 

18 

261 

174  31 11.6 

146.48 

0.26 

0.002  0218 

48.4 

35.79 

14.91 

20.37 

54.71 

12  12  34.31 

19 

262 

175  29  48.2 

146.57 

0.84 

0.001  9052 

48.8 

35.93 

14.86 

20.37 

54.71 

12    8  38.40 

20 

263 

176  28  26.9 

146.66 

-0.89 

0.001  7877 

-49.2 

36.07 

+14.81 

20.38 

54.70 

12    4  42.50 

21 

264 

177  27    7.7 

146.76 

0.41 

0.001  6692 

49.6 

36.20 

14.76 

20.39 

54.70 

12    0  46.59 

22 

265 

178  25  50.7 

146.88 

0.41 

0.001  5495 

50.1 

36.34 

14.70 

20.39 

54.69 

11  56  50.68 

23 

266 

179  24  35.7 

146.02 

0.38 

0.001  4288 

60.5 

36.48 

14.65 

20.40 

54.68 

11  52  54.78 

24 

267 

180  23  22.8 

147.00 

0.31 

0.001  3071 

51.0 

36.62 

14.60 

20.40 

54.67 

11  48  58.87 

25 

268 

181  22  11.8 

147.08 

-0.22 

0.001  1843 

-51.4 

36.75 

+14.55 

20.41 

54.66 

1145    2.96 

26 

269 

182  21    2.7 

147.16 

-0.12 

0.001  0606 

51.7 

36.89 

14.49 

20.41 

54.65 

1141    7.06 

27 

270 

183  19  55.5 

147.24 

0.00 

0.000  9360 

52.1 

37.03 

14.44 

20.42 

54.64 

11  37  11.15 

28 

271 

184  18  50.2 

147.31 

+0.13 

0.000  8105 

52.4 

37.17 

14.39 

20.43 

54.63 

11  33  15.25 

29 

272 

185  17  46.6 

147.30 

0.26 

0.000  6845 

52.6 

37.30 

14.34 

20.43 

54.62 

11  29  19.34 

30 

273 

186  16  44.9 

147.46 

+0.3S 

0.000  5580 

-52.8 

37.44 

+14.29 

20.44 

54.61 

11  25  23.44 

Oct.   1 

274 

187  15  45.0 

147.54 

+0.49 

0.000  4309 

-53.0 

37.58 

+14.23 

20.44 

54.60 

112127.^ 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

ApparflDt 

Var. 
Hoar. 

Appannt 
Decunatioii. 

Var. 
Hour. 

Semi- 
dfametir. 

Hor. 
Par. 

Eqmttion 

ofTIme. 

Appw— Mean. 

Vai. 
Hoar. 

Sidereal  Time. 

or  Right  A8cen> 

■km  of  Mean 

Sud. 

h  m      8 

s 

•     #     ## 

" 

9 

r# 

»t 

m     s 

• 

h   m      s 

Oct   1 

We 

12  26  39.17 

9.046 

-  2  52  51.7 

^^.31 

16 

0.55 

8.79 

+10   1.36 

-l4>.810 

12  36  40.53 

2 

Th 

12  30  16.42 

0.058 

3  16  10.2 

58.23 

16 

0.83 

8.79 

10  20.66 

0.798 

12  40  37.08 

8 

Pr 

12  33  5^.95 

9.070 

3  39  26.4 

58.12 

16 

1.11 

8.80 

10  39.68 

0.787 

12  44  33.63 

4 

Sa 

12  37  31.77 

9.063 

4   2  40.0 

58.01 

16 

1.39 

8.80 

10  58.41 

0.774 

12  48  80.18 

5 

Su 

12  41    9.91 

9.006 

4  25  50.7 

57.88 

16 

1.68 

8.80 

11 16.82 

0.700 

12  52  26.73 

6 

Mo 

12  44  48.39 

9.111 

-  4  48  58.1 

-57.74 

16 

1.96 

8.80 

+11 34.90 

40.746 

12  56  23.29 

7 

Tu 

12  48  27.23 

9.U6 

512   1.9 

57.58 

16 

2.24 

8.81 

11  52.61 

0.780 

13    0  19.84 

8 

We 

12  52   6.45 

9.143 

5  35   1.8 

57.41 

16 

2.51 

8.81 

12   9.94 

0.714 

13    4  16.39 

9 

Th 

12  55  46.08 

9.100 

5  57  67.3 

57.22 

16 

2.79 

8.81 

12  26.87 

0.606 

13    8  12.94 

10 

Fr 

12  59  26.14 

9.179 

6  20  48.2 

57.02 

16 

3.07 

8.81 

12  43.36 

0.678 

13  12    9.50 

11 

Sa 

13   3   6.66 

9.198 

-  6  43  34.1 

-56.80 

16 

3.34 

8.82 

+12  59.40 

•fO.658 

13  16    6.05 

12 

Su 

13    6  47.65 

9.218 

7    614.7 

56.58 

16 

3.62 

8.82 

13  14.95 

0.688 

13  20    2.60 

13 

Mo 

13  10  29.15 

9.340 

7  28  49.6 

56.38 

16 

3.89 

8.82 

13  30.00 

0.616 

13  23  59.16 

14 

Tu 

13  14  11.18 

9.262 

7  51 18.5 

56.07 

16 

4.16 

8.82 

13  44.53 

0.594 

13  27  55.71 

15 

We 

13  17  53.75 

9.385 

8  13  40.9 

55.79 

16 

4.42 

8.83 

13  58.51 

0.571 

13  31  52.26 

16 

Th 

13  21  36.88 

9.309 

-  8  35  56.5 

-55.50 

16 

4.69 

8.83 

+14  11.93 

•M).547 

13  35  48.81 

17 

Fr 

13  25  20.60 

9.834 

8  58   4.8 

55.10 

16 

4.96 

8.83 

14  24.76 

0.522 

13  39  45.37 

18 

Sa 

13  29   4.92 

9.359 

9  20   5.6 

54.87 

16 

5.23 

8.83 

14  37.00 

0.497 

13  43  41.92 

19 

Su 

13  32  49.85 

9.385 

9  41  58.4 

54.53 

16 

5.49 

8.84 

14  48.62 

0.471 

13  47  38.47 

20 

Mo 

13  36  35.42 

9.412 

10   3  42.7 

54.17 

16 

5.76 

8.84 

14  59.61 

0.444 

13  51  35.03 

21 

Tu 

13  40  21.63 

9.439 

-10  25  18.3 

-53.80 

16 

6.03 

8.84 

+15   9.95 

+0.417 

13  55  31.58 

22 

We 

13  44   8.49 

9.467 

10  46  44.7 

53.40 

16 

6.29 

8.84 

15  19.64 

0.390 

13  59  28.13 

23 

Th 

13  47  56.03 

9.495 

11    8    1.4 

52.99 

16 

6.56 

8.85 

15  28.66 

0.362 

14    3  24.69 

24 

Fr 

13  51  44.24 

9.533 

1129   8.0 

52.56 

16 

6.82 

8.85 

15  37.00 

0.333 

14    7  21.24 

25 

Sa 

13  55  33.14 

9.553 

1150   4.3 

52.12 

16 

7.09 

8.85 

15  44.65 

0.804 

14  11  17.79 

26 

Su 

13  59  22.75 

9.582 

-12  10  49.6 

-51.66 

16 

7.36 

8.85 

+15  51.60 

40.276 

14  15  14.35 

27 

Mo 

14    3  13.07 

9.612 

12  31  23.7 

51.18 

16 

7.62 

8.86 

15  57.83 

0.246 

14  19  10.90 

28 

Tu 

14    7    4.11 

9.642 

12  51  46.2 

50.69 

16 

7.89 

8.86 

16   3.34 

0.214 

14  23    7.45 

29 

We 

14  10  55.89 

9.673 

13  11  56.5 

50.17 

16 

8.15 

8.86 

16   8.11 

0.183 

14  27    4.01 

30 

Th 

14  14  48.42 

9.704 

13  31  54.4 

49.65 

16 

8.41 

8.86 

16  12.14 

0.152 

14  31    0.56 

31 

Fr 

14  18  41.69 

9.736 

-13  51  39.4 

-49.10 

16 

8.67 

8.87 

+16  15.42 

■fO.121 

14  34  57.12 

Nov.  1 

Sa 

14  22  35.73 

9.768 

14  11 11.1 

48.54 

16 

8.93 

8.87 

16  17.94 

0.089 

14  38  53.67 

2 

Su 

14  26  30.54 

9.800 

14  30  29.0 

47.90 

16 

9.19 

8.87 

16  19.68 

0.056 

14  42  50.22 

8 

Mo 

14  30  26.14 

9.833 

14  49  32.9 

47.86 

16 

9.45 

8.87 

16  20.64 

40.024 

14  46  46.78 

4 

Tu 

14  34  22.52 

9.866 

15    8  22.3 

46.76 

16 

9.69 

8.88 

16  20.81 

-0.010 

14  50  43.33 

5 

We 

14  38  19.70 

9.900 

-15  26  56.8 

-46.13 

16 

9.94 

8.88 

+16  20.18 

-0.043 

14  54  39.89 

6 

Th 

14  42  17.70 

9.934 

15  45  15.9 

45.47 

16  10.19 

8.88 

16  18.74 

0.077 

14  58  36.44 

7 

Ft 

14  46  16.52 

9.968 

16   319.4 

44.82 

16 10.43 

8.88 

16 16.48 

0.112 

15    2  33.00 

8 

Sa 

14  50  16.17 

10.003 

16  21   6.9 

44.14 

16 10.66 

8.88 

16  13.38 

0.147 

15    6  29.55 

'     9 

Su 

14  54  16.66 

10.038 

16  38  37.9 

43.44 

16 10.90 

8.89 

16   9.44 

0.182 

15  10  26.11 

10 

Mo 

14  58  18.01 

10.074 

-16  55  52.0 

-42.78 

16 11.13 

8.89 

+16   4.66 

-0.217 

15  14  22.66 

11 

Tu 

15   2  20.21 

10.110 

17  12  48.9 

42.00 

16 11.35 

8.89 

15  59.01 

0.254 

16  18  19.22 

12 

We 

15   6  23.28 

10.146 

17  29  28.1 

41v26 

16  11.57 

8.89 

15  52.49 

0.290 

16  22  15.77 

13 

Th 

15  10  27.22 

10.182 

17  45  49.4 

40.51 

16 11.79 

8.89 

15  45.11 

0.326 

16  26  12.33 

14 

Ft 

15  14  32.03 

10.219 

18   152.2 

39.73 

1612.00 

8.90 

15  36.86 

0.362 

15  30    8.88 

15 

8a 

15  18  37.71 

10.356 

-18  17  36.1 

-38.93 

16  12.21 

8.90 

+15  27.73 

-04W 

16  34    5.44 
16  38    1.99 

16 

Su 

15  22  44.25 

10.301 

-18  33   0.9 

-38.18 

1612.42 

8.90 

+15  17.74 

-0.484 

SUN,  1919. 
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FOR  GREENWICH  MEAN  NOON. 

DatflL 

r 

Tnie 

Var. 

todt. 

Lofuitlmi  of 

the  Radius 

Vector  of  tlM 

Btftli. 

Vir. 

Prec 

in 
Long. 

Not. 

in 

Long. 

Aber- 
ration. 

True 
Obliq- 
uity. 

Mean  Time 

of  Sidereal 

Noon. 

)ct.   1 

274 

187  15  45.0 

+0.49 

0.000  4309 

-58  U) 

37.58 

+14.23 

20.44 

II 
54.60 

h  m      8 

11  21  27.53 

2 

276 

188  14  46.8 

147.01 

0.59 

0.000  3036 

58.1 

37.72 

14.18 

20.45 

54.58 

11 17  31.62 

3 

276 

189  13  50.4 

147.M 

0.67 

0.000  1762 

58.1 

37.85 

14.13 

20.46 

54.57 

11 13  35.72 

4 

277 

190 12  55.8 

147.76 

0.72 

0.000  0487 

58.1 

37.99 

14.08 

20.46 

54.56 

11    9  39.81 

5 

278 

19112  2.9 

147.84 

0.75 

9.999  9213 

58  U> 

38.13 

14.03 

20.47 

54.54 

11   5  43.90 

6 

279 

192  11 11.9 

147.01 

+0.74 

9.999  7943 

-53J 

38.27 

+13.98 

20.47 

54.52 

11    148.00 

7 

280 

193  10  22.6 

147.M 

0.71 

9.999  6677 

52.0 

38.40 

13.93 

20.48 

54.51 

10  57  52.09 

8 

281 

194 

9  35.3 

148.07 

0.65 

9.999  5417 

52.4 

38.54 

13.88 

20.49 

54.49 

10  53  56.18 

9 

282 

195 

8  50.0 

148.15 

0.56 

9.999  4164 

52  i) 

38.68 

13.84 

20.49 

54.47 

10  50   0.28 

10 

283 

196 

8   6.7 

148.M 

0.44 

9.999  2919 

51.7 

38.82 

13.79 

20.50 

54.45 

10  46    4.37 

11 

284 

197 

7  25.5 

148.3S 

+0.31 

9.999  1682 

-51.4 

38.96 

+13.75 

20.50 

54.43 

10  42    8.46 

12 

285 

198 

6  46.5 

148.43 

0.17 

9.999  0453 

51.1 

39.09 

13.70 

20.51 

54.41 

10  38  12.56 

13 

286 

199 

6   9.7 

148.52 

+0.03 

9.998  9231 

50.8 

39.23 

13.66 

20.62 

54.39 

10  34  16.65 

14 

287 

200 

5  35.3 

148.01 

-0.10 

9.998  8015 

50.5 

39.37 

13.62 

20.52 

54.37 

10  30  20.74 

15 

288 

201 

5   3.2 

148.71 

0.21 

9.998  6805 

50.8 

39.51 

13.57 

20.53 

54.35 

10  26  24.84 

16 

289 

202 

4  33.4 

148.81 

-0.30 

9.998  5599 

-50.2 

39.64 

+13.53 

20.53 

54.33 

10  22  28.93 

17 

290 

203 

4   6.0 

148.01 

0.36 

9.998  4396 

50.1 

39.78 

13.49 

20.54 

54.31 

10  18  33.02 

18 

291 

204 

3  40.9 

140.00 

0.39 

9.998  3195 

50.0 

39.92 

13.45 

20.54 

54.29 

10  14  37.12 

19 

292 

205 

318.1 

140.00 

0.38 

9.998  1996 

50.0 

40.06 

13.42 

20.55 

54.26 

10  10  41.21 

20 

293 

206 

2  57.5 

140.10 

0.34 

9.998  0797 

40.0 

40.19 

13.38 

20.55 

54.24 

10   6  45.30 

21 

294 

207 

2  39.1 

140.28 

-0.28 

9.997  9599 

-40.0 

40.33 

+13.35 

20.56 

54.22 

10   2  49.39 

22 

295 

208 

2  22.8 

140.30 

0.20 

9.997  8402 

40.0 

40.47 

13.31 

20.57 

54.19 

9  58  53.49 

23 

296 

209 

2   8.5 

140.45 

-0.09 

9.997  7205 

40.0 

40.61 

13.28 

20.57 

54.17 

9  54  57.58 

24 

297 

210 

156.3 

140.58 

+0.03 

9.997  6008 

40.8 

40.74 

13.25 

20.58 

54.14 

9  51    1.67 

25 

298 

211 

146.0 

140.01 

0.16 

9.997  4813 

40.8 

40.88 

13.22 

20.58 

54.12 

9  47    5.76 

26 

299 

212 

137.6 

140.00 

+0.29 

9.997  3619 

-40.7 

41.02 

+13.19 

20.59 

54.09 

9  43   9.86 

27 

300 

213 

131.0 

140.70 

0.42 

9.997  2428 

40.5 

41.16 

13.16 

20.59 

54.06 

9  39  13.95 

28 

301 

214 

126.2 

140.83 

0.54 

9.997  1241 

40.4 

41.29 

13.14 

20.60 

54.04 

9  35  18.04 

29 

302 

215 

123.1 

140.01 

0.65 

9.997  0059 

40.1 

41.43 

13.11 

20.61 

54.01 

9  3122.13 

30 

303 

216 

121.7 

149.08 

0.73 

9.996  8882 

48.0 

41.57 

13.09 

20.61 

53.98 

9  27  26.22 

31 

304 

217 

121.9 

150.04 

+0.79 

9.996  7712 

-48.0 

41.71 

+13.07 

20.62 

53.96 

9  23  30.32 

^ov.  1 

305 

218 

123.8 

150.11 

0.82 

9.996  6550 

48.2 

41.84 

13.05 

20.62 

53.93 

919  34.41 

2 

306 

219 

127.2 

150.18 

0.82 

9.996  5399 

47.7 

41.98 

13.03 

20.63 

53.90 

9  15  38.50 

3 

307 

220 

132.2 

150.24 

0.79 

9.996  4258 

47.2 

42.12 

13.01 

20.63 

53.88 

9  11  42.59 

4 

308 

221 

138.8 

150.31 

0.73 

9.996  3131 

40.0 

42.26 

13.00 

20.64 

53.85 

9    7  46.68 

5 

309 

222 

147.0 

150.37 

+0.64 

9.996  2019 

-40.0 

42.40 

+12.98 

20.64 

53.82 

9    3  50.77 

6 

310 

223 

156.8 

150.44 

0.53 

9.996  0924 

45.3 

42.53 

12.97 

20.G5 

53.79 

8  59  54.86 

7 

311 

224 

2   8.3 

150.51 

0.41 

9.995  9846 

44.5 

42.67 

12.96 

20.65 

53.76 

8  55  58.96 

8 

312 

225 

2  21.6 

150.50 

0.27 

9.995  8786' 

43.7 

42.81 

12.95 

20.66 

53.74 

8  52   3.05 

9 

313 

226 

2  36.6 

150.00 

+0.13 

9.995  7746 

43.0 

42.95 

12.95 

20.66 

53.71 

8  48   7.14 

10 

314 

227 

2  53.5 

150.74 

-0.01 

9.995  6724 

-42.3 

43.08 

+12.94 

20.67 

53.68 

8  44  11.23 

11 

815 

228 

812.2 

150  J2 

0.14 

9.995  5720 

41.5 

43.22 

12.94 

20.67 

53.65 

8  40  15.32 

12 

316 

229 

3  33.0 

150.00 

0.24 

9.995  4734 

40.7 

43.36 

12.93 

20.68 

53.62 

8  36  19.41 

13 

317 

230 

3  55.6 

150.00 

0.31 

9.995  3764 

40.1 

43.50 

12.93 

20.68 

53.59 

8  32  23.50 

14 

318 

231 

4  20.3 

151.07 

0.35 

9.995  2809 

80.5 

43.63 

12.93 

20.69 

53.57 

8  28  27.59 

15  319 

232 

4  46.9 

151.15 

-0.36 

9.9951869 

-38.9 

43.77 

+12.94 

20.69 

53.54 

8  24  31.68 

16 

8201 

233 

515.4 

151.28 

-0.34 

9.995  0941 

-88.4 

43.91 

+12.94 

20.70 

53.51 

8  20  35.77 

16 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 
Asooision. 

Var. 

Apparent 
Decimation. 

Var. 
Hour. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

\pp.— MeaiL 

Var. 
Hour. 

Sidereal  Time, 

or  Right  A  seen- 

sionofMean 

Sun. 

h  m      s 

8 

•     1      II 

// 

/        n 

n 

m     8 

8 

h   m      8 

Nov.  16 

Su 

15  22  44.25 

10.291 

-18  33    0.9 

-88.13 

16  12.42 

8.90 

+15  17.74 

-0.434 

16  38    1.99 

17 

Mo 

15  26  51.66 

10.327 

18  48    6.0 

37.30 

16  12.62 

8.90 

16    6.89 

0.470 

16  41  68.55 

18 

Tu 

15  30  59.92 

10.362 

19    2  61.1 

86.45 

16  12.83 

8.90 

14  55.18 

0.505 

16  45  66.11 

19 

We 

15  35  •  9.03 

10.397 

19  17  15.7 

85.60 

1613.03 

8.91 

14  42.63 

0.540 

15  49  61.66 

20 

Th 

15  39  18.98 

10.432 

19  31 19.6 

84.72 

16  13.22 

8.91 

14  29.24 

0.675 

15  63  48.22 

21 

Ft 

15  43  29.75 

10.466 

-19  45   2.3 

-^.83 

16  13.42 

8.91 

+14  15.02 

-0.609 

16  67  44.77 

22 

Sa 

15  47  41.34 

10.500 

19  58  23.4 

32.93 

16  13.61 

8.91 

13  69.99 

0.643 

16    1  41 .33 

23 

Su 

15  51  53.73 

10.533 

20  11  22.6 

32.00 

1613.80 

8.91 

13  44.16 

0.676 

16    6  37.89 

24 

Mo 

15  56    6.91 

10.565 

20  23  59.5 

31.07 

16  13.99 

8.91 

13  27.54 

0.700 

16    9  34.44 

25 

Tu 

16   0  20.85 

10.597 

20  36  13.8 

30.12 

16  14.18 

8.92 

13  10.15 

0.741 

16  13  31.00 

26 

We 

16   4  35.56 

10.628 

-20  48    5.1 

-29.15 

16  14.36 

8.92 

+12  52.00 

-0.772 

16  n  27.65 

27 

Th 

16   8  51.00 

10.658 

20  59  33.1 

28.18 

^16  14.54 

8.92 

12  33.11 

0.802 

16  21  24.11 

28 

Fr 

1613    7.16 

10.688 

21 10  37.5 

27.19 

16  14.71 

8.92 

12  13.51 

0.831 

16  25  20.67 

29 

Sa 

16  17  24.02 

10.717 

21  21 17.9 

26.18 

16  14.89 

8.92 

11  53.21 

0.860 

16  29  17.22 

30 

Su 

16  21  41.55 

10.744 

21  31  34.0 

25.16 

16  15.06 

8.92 

11  32.23 

0.888 

16  33  13.78 

Dec.   1 

Mo 

16  25  59.75 

10.772 

-21  41  25.5 

-24.13 

16  15.22 

8.93 

+11 10.58 

-0.915 

16  37  10.34 

2 

Tu 

16  30  18.59 

10.798 

21  50  52.1 

23.09 

16  15.39 

8.93 

10  48.30 

0.941 

16  41    6.90 

3 

We 

16  34  38.05 

10.823 

21  59  53.6 

22.04 

16  15.55 

8.93 

10  25.41 

0.967 

16  45    3.45 

4 

Th 

16  38  58.10 

10.848 

22    8  29.7 

20.97 

16  15.70 

8.93 

10   1.91 

0.991 

16  49    0.01 

5 

Fr 

16  43  18.73 

10.871 

22  16  40.1 

19.90 

16  15.84 

8.93 

9  37.83 

1.015 

16  52  56.57 

6 

Sa 

16  47  39.92 

10.894 

-22  24  24.6 

-18.81 

16  15.98 

8.93 

+  9  13.20 

-1.038 

16  56  53.12 

7 

Su 

16  52    1.65 

10.910 

22  31  42.9 

17.71 

16  16.12 

8.93 

8  48.03 

1.060 

17    0  49.68 

8 

Mo 

16  56  23.90 

10.938 

22  38  34.8 

16.61 

16  16.25 

8.93 

8  22.33 

1.081 

17    4  46.24 

9 

Tu 

17    0  46.65 

10.958 

22  45   0.1 

15.50 

16  16.37 

8.94 

7  56.14 

1.101 

17    8  42.79 

10 

We 

17    5    9.87 

10.977 

22  50  58.6 

14.37 

16  16.48 

8.94 

7  29.48 

1.121 

17  12  39.35 

11 

Th 

17    9  33.55 

10.995 

-22  56  30.0 

-13.24 

16  16.59 

8.94 

+  7    2.36 

-1.139 

17  16  35.91 

12 

Fr 

17  13  57.G4 

11.012 

23    134.3 

12.11 

16  16.70 

8.94 

6  34.82 

1.156 

17  20  32.47 

13 

Sa 

17  18  22.13 

11.028 

23    611.2 

10.97 

16  16.80 

8.94 

6    6.89 

1.172 

17  24  29.02 

14 

Su 

17  22  46.99 

11.043 

23  10  20.6 

9.81 

16  16.89 

8.94 

5  38.59 

1.187 

17  28  25.58 

15 

Mo 

17  27  12.19 

11.056 

23  14    2.2 

8.66 

16  16.98 

8.94 

5    9.95 

1.200 

17  32  22.14 

16 

Tu 

17  31  37.68 

11.068 

-23  17  16.1 

-  7.50 

16  17.07 

8.94 

+  4  41.02 

-1.211 

17  36  18.70 

17 

We 

17  36   3.44 

11.078 

23  20   2.1 

6.83 

16  17.15 

8.94 

4  11.82 

1.222 

17  40  15.20 

18 

Th 

17  40  29.43 

11.087 

23  22  20.0 

5.16 

16  17.22 

8.94 

3  42.39 

1.231 

17  44  11.81 

19 

Fr 

17  44  55.61 

11.094 

23  24    9.8 

3.99 

16  17.30 

8.95 

3  12.76 

1.238 

17  48    8.37 

20 

Sa 

17  49  21.95 

11.100 

23  25  31.5 

2.82 

16  17.37 

8.95 

2  42.98 

1.244 

17  52    4.93 

21 

Su 

17  53  48.41 

11.104 

-23  26  25.0 

-1.64 

16  17.43 

8.95 

+-  2  13.08 

-1.248 

17  56    1.49 

22 

Mo 

17  58  14.95 

11.107 

23  26  50.1 

-0.46 

16  17.49 

8.95 

143.09 

1.251 

17  59  58.04 

23 

Tu 

18    2  41.54 

11.108 

23  26  47.0 

+^0.72 

16  17.65 

8.95 

1 13.06 

1.251 

18    3  54.60 

24 

We 

18    7    8.13 

11.106 

23  26  15.6 

1.90 

16  17.61 

8.96 

0  43.03 

1.251 

18    7  51.16 

25 

Th 

18  11  34.70 

11.106 

23  25 16.0 

3.07 

16  17.66 

8.96 

+  0  13.02 

1.249 

18  11  47.72 

26 

Fr 

1816    1.19 

11.102 

-23  23  48.1 

+  4.25 

16  17.70 

8.96 

-  0  16.92 

-1.245 

18  15  44.28 

27 

Sa 

18  20  27.58 

11.097 

23  21  62.0 

5.42 

16 17.74 

8.96 

0  46.74 

1.240 

18  19  40.83 

28 

Su 

18  24  53.82 

11.090 

23  19  27.8 

6.69 

16  17.78 

8.96 

1 16.43 

1.234 

18  23  37.39 

29 

Mo 

18  29  19.89 

11.082 

23  16  35.5 

7.76 

16  17.82 

8.96 

145.94 

1.225 

18  27  33.95 

30 

Tu 

18  33  45.74 

11.072 

23  13  15.3 

8.92 

16  17.85 

8.95 

2  15.23 

1.215 

18  31  30.51 

31 

We 

18  38  11.34 

11.061 

-23    9  27.2 

+10.08 

16  17.87 

8.96 

-  2  44.27 

-1.204 

18  35  27.06 

32 

Th 

18  42  36.66 

11.049 

-23    511.3 

+11.24 

16  17.89 

8.96 

-  3  13.03 

-1.192 

18  39  23.62 

SUN,  1919. 
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FOR  GREENWICH  MEAN  NOON. 

• 

Dtto. 

1. 

I^OOfltudA. 

Vir. 

Latl- 
tilde. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 
Hour. 

Prec. 

in 
Lcnf. 

Not. 

to 
Long. 

Aber- 
ration. 

True 
ObUq- 
ulty. 

KetnTlnM 

of8ider«al 

J(ov.l6 

320 

233   515.4 

1M.23 

-0.34 

9.995  0941 

-38.4 

43.91 

+12.94 

20.70 

28*26' 

53.51 

h  m      • 
8  20  35.77 

17 

321 

234   5  45.7 

iM.ao 

0.29 

9.995  0026 

37.0 

44.05 

12.95 

20.70 

53.48 

8  16  39.86 

18 

322 

235    617.8 

in  .87 

0.21 

9.994  9123 

37.4 

44.18 

12.95 

20.71 

53.46 

8  12  43.95 

19 

323 

236   6  51.7 

m.44 

-0.11 

9.994  8230 

37.0 

44.32 

12.96 

20.7r 

53.43 

8    8  48.04 

20 

324 

237    7  27.2 

151.01 

0.00 

9.994  7349 

86.5 

44.46 

12.97 

20.71 

53.40 

8    4  52.13 

21 

325 

238   8   4.3 

151 JB 

+0.12 

9.994  6478 

-36.1 

44.60 

+12.98 

20.72 

53.38 

8    0  56.22 

22 

326 

239   8  42.9 

151.64 

0.25 

9.994  5618 

35.6 

44.73 

13.00 

20.72 

53.35 

7  57    0.31 

23 

327 

240   9  23.0 

151.70 

0.38 

9.994  4768 

85.3 

44.87 

13.01 

20.73 

53.32 

7  58    4.40 

24 

328 

24110   4.4 

151 .75 

0.50 

9.994  3930 

34.7 

45.01 

13.03 

20.73 

53.30 

7  49    8.49 

25 

329 

242  10  47.1 

151 .» 

0.60 

9.994  3104 

34.3 

45.15 

13.05 

20.73 

53.27 

7  45  12.58 

26 

330 

243  11  31.1 

151.85 

+0.69 

9.994  2290 

-33.6 

45.29 

+13.07 

20.74 

53.25 
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0.265  2094 

2100 

0.1182994 

0.1150367 

981 

7 

0.967  6112 

0.9698310 

677 

0.257  6C82 

0.250 1087 

2116 

0.1117659 

0.1084871 

984 

8 

0.9719809 

0.9740608 

638 

0.2425313 

0.234  9367 

2131 

0.1052005 

0.1019064 

986 

9 

0.9760706 

0.9780101 

599 

0.227  3253 

0.219  6976 

2145 

0.098  6049 

0.0952963 

989 

10 

-0.979  8791 

-0.981 6775 

+  560 

+0.212  0540 

+0.204  3951 

+2159 

+O.091 9808 

+0.088  6586 

+991 

11 

0.9834052 

0.9850619 

521 

0.1967215 

0.1890336 

2172 

0.0853300 

0.081 9952 

993 

12 

0.986  6476 

0.988 1620 

481 

0.1813319 

0.1736169 

2185 

0.078  6543 

0.075  3077 

994 

13 

0.989  6051 

0.9909766 

441 

0.1658891 

0.1581490 

2197 

0.0719555 

0.008  5980 

995 

14 

0.992  2764 

0.993  5043 

401 

0.1503971 

0.142  6340 

2208 

0.0652353 

0.061 8677 

996 

15 

-0.994  6602 

-0.995  7439 

+  360 

+0.1348602 

+0.1270762 

+2218 

+0.0584955 

+0.0551189 

+997 

16 

0.9967553 

0.997  6942 

319 

0.1192826 

0.1114799 

2228 

0.051 7381 

0.048  3533 

998 

17 

0.998  5604 

0.9993538 

278 

0.103  6686 

0.095  8493 

2237 

0.044  9649 

0.0415730 

998 

IS 

1.0000743 

1.0007217 

236 

0.0880227 

0.080 1893 

2246 

0.038 1780 

0.034  7801 

998 

19 

1.001 2959 

1.001 7968 

194 

0.072  3496 

0.0645043 

2254 

0.031 3795 

0.027  9765 

998 

20 

-1.002  2242 

-1.002  5782 

+  152 

+0.056  6539 

+0.048  7991 

+2202 

+0.024  5713 1+0.021 1643 

+997 

21 

1.0028585 

1.0030651 

110 

0.040  9405 

0.033  0787 

2209 

0.017  7550    0.014  3456 

996 

22 

1.003 1980 

1.003  2571 

68 

0.025  2142 

0.017  3477 

2275 

0.0109344    0.007  5224 

995 

23 

1.0032423 

1.003 1537 

+    26 

+0.0094799 

+0.0016113 

22S0 

+0.0041099+0.0006971 

993 

24 

1.002  9911 

1.002  7546 

-    17 

-0.0062574 

-0.0141257 

2285 

-0.0027158 

-0.006 1284 

991 

25 

-1.0024441 

-1.0020597 

-    59 

-0.021 9929 

-0.029  8584 

+2289 

-0.009  5405 

-0.012  9518 

+989 

26 

1.001 6014 

1.0010692 

102 

0.037  7215!  0.0455817 

2292 

0.0163021 

0.0197711 

987 

27 

1.0004632 

0.9997833 

145 

0.0534383    0.0612908 

2295 

0.023 1785 

0.0265842 

984 

28 

0.9990297 

0.9082023 

188 

0.0691386;  0.0769810 

2297 

0.029  9879 

0.033  3891 

981 

29 

0.997  3013 

0.9963267 

231 

0.0848175    0.092  6474 

2298 

0.036  7877 

0.040 1835 

978 

30 

-0.995  2786 

-0.994 1571 

-274 

-0.1004701-0.1082851 

+2299 

-0.043  5763 

-0.046  9057 

+974 

Oct.    1 

-^.9929622 

-0.991 6941 

-317 

-0.1160918; 

-0.1238896 

+2299 

-0.050^^V^ 

Ir^ft^l'^^^ 

kvx^^ 

24 


SUN,  1919. 


GREENWICH  MEAN  TIME. 


) 


Date. 

X 

True  Equinox. 

ItoJuc. 
to 

limn 
Eq'xol 

1919.0. 

Y 

Tme  Equinox. 

Rcduo. 
to 

Sq'xol 
1919.0. 

z 

Trut  Equinox. 

Redoc 

to 

Mean 

Eq'xo 

1919.a 

Jwow. 

UUMgkL 

Jvooii. 

/roOll. 

MUnigkL 

JVoon. 

*» — 

minlgkL 

JVbon. 

Oct.  1 

-0.9929622 

-0.991 6941 

-317 

-0.1160918 

-0.1238896 

+2299 

-0.0503515 

-O.053  7385 

+970 

2 

0.9908528 

0.9889384 

361 

0.131 6779 

0.1394561 

2298 

0.057 1114 

0.0604849 

965 

8 

0.9874511 

0.9858910 

404 

0.1472237 

0.1549801 

2296 

0.0638538 

0.067  2179 

960 

4 

0.9842581 

0.9825527 

448 

0.162  7246 

0.1704568 

2294 

0.0705770 

0.073  9307 

955 

5 

0.9807748 

0.9789246 

492 

0.178 1760 

0.1858818 

2291 

0.077  2788 

0.080  6211 

950 

6 

-0.9770028 

-0.9750079 

-535 

-0.1935737 

-0.201 2510 

+2288 

-0.0839674 

-0.087  2874 

+944 

7 

0.972  9416 

0.9708037 

579 

0.2089132 

0.2165598 

2284 

0.0906109 

0.0939277 

938 

8 

0.9685942 

0.9663134 

622 

0.224 1903 

0.2318041 

2279 

0.097  2376 

0.1005403 

932 

0 

0.9639613 

0.9615380 

665 

0.2394008 

0.2469797 

2274 

0.1038355 

0.107 1231 

926 

10 

0.9590437 

0.956  4785 

708 

0.2545404 

0.2620824 

2268 

0.1104028 

0.1136744 

919 

11 

-0.9538425 

-0.951 1359 

-  751 

-0.2696052 

-0.277 1082 

+2261 

-0.116  9377 

-0.120 1925 

+912 

12 

0.9488587 

0.9455111 

794 

0.2845909 

0.2920528 

2254 

0.1234384 

0.126  6753 

905 

18 

0.9425933 

0.939  6053 

837 

0.2994933 

0.3069118 

2246 

0.129  9029 

0.133 1210 

897 

14 

0.9365473 

0.933  4195 

880 

0.3143079 

0.321 6810 

2237 

0.1363292 

0.1395275 

889 

15 

0.9302220 

0.9269550 

923 

0.3290305 

0.3363559 

2227 

0.142  7156 

0.1458932 

881 

16 

-0.923  6186 

-0.9202130 

-966 

-0.3436565 

-0.350  9318 

+2217 

-0.1490600 

-0.1522157 

+872 

17 

0.916  7384 

0.913 1950 

1009 

0.358 1812 

0.365  4041 

2206 

0.155  3602 

0.1584932 

863 

18 

0.9095829 

0.9059024 

1051 

0.372  6000 

0.379  7682 

2195 

0.161 6144 

0.164  7236 

853 

19 

0.9021538 

0.8983372 

1094 

0.3869082 

0.3940194 

2183 

0.1678204 

0.1709047 

844 

20 

0.8944528 

0.8905010 

1136 

0.401 1012 

0.408 1531 

• 

2170 

0.1739762 

0.1770347 

834 

21 

-0.8864821 

-0.8823963 

-1178 

-0.415 1744 

-0.422 1646 

+2157 

-0.1800800 

-0.1831117 

+824 

22 

0.8782438 

0.8740250 

1220 

0.429 1230 

0.4360491 

2143 

0.186 1296 

0.1891334 

813 

28 

0.869  7402 

0.865  3897 

1262 

0.4429424 

0.4498022 

2128 

0.192 1230 

0.195  0980 

802 

24 

0.8609738 

0.8564929 

1303 

0.4566280 

0.463  4193 

2113 

0.1980583 

0.201 0036 

791 

25 

0.851 9472 

0.8473371 

1344 

0.470 1755 

0.4768960    2097 

0.203  9337 

0.206  8483 

780 

26 

-0.8426630 

-0.837  9252 

-1385 

-0.483  5803 

-0.4902279+2081 

-0.209  7471  -0.212  6300 

+768 

27 

0.833 1242 

0.8282603 

1426 

0.496  8382 

0.503  4107 

2064 

0.2154968    0.2183472 

756 

28 

0.8233338 

0.818  3451 

1466 

0.509  9450 

0.516  4405 

2046 

0.2211811    0.223  9981 

744 

29 

0.813  2946 

0.808 1827 

1507 

0.522  8966 

0.529  3128 

2027 

0.226  7980    0.2295807 

732 

80 

0.8030098 

0.797  7763 

1547 

0.535  6887 

0.5420238 

2008 

0.2323460 

0.2350936 

719 

31 

-0.7924827 

-0.7871293 

-1587 

-0.548  3175 

-0.554  5695  +1988 

-0.237  8233 

-0.2405349 

+706 

Nov.  1 

0.781 7166 

0.776  2449 

1627 

0.560  7792 

0.5669461    1967 

0.243  2282 

0.245  9030 

693 

2 

0.7707148 

0.765 1266 

1666 

0.5730698 

0.579 1498 

1946 

0.248  5590 

0.251 1962 

679 

3 

0.7594808    0.753  7777 

1705 

0.5851858 

0.591 1773 

1924 

0.253  8143 

0.256  4131 

665 

4 

0.7480179 

0.7422018 

1744 

0.597 1238 

0.6030249 

1902 

0.258  9925 

0.261 5522 

651 

5 

-0.7363298 

-0.7304023 

-1782 

-0.6088802 

-0.6146893 

+1879 

-0.264  0921 

-0.266  6119 

+637 

6 

0.724  4198 

0.7183826 

1820 

0.620  4519 

0.626  1675 

1855 

0.269 1116 

0.271 5909 

622 

7 

0.7122912 

0.706 1460 

1858 

0.631 8356 

0.6374559 

1831 

0.274  0497 

0.276  4878     607 

8 

0.699  9473 

0.693  6956 

1895 

0.643  0281 

0.648  5517 

1806 

0.278  9050 

0.281 3011     592 

9 

0.687  3914    0.6810350 

1932 

0.6540262 

0.659  4513 

1781 

0.283  6759    0.2860293 

576 

10 

-0.6746269-0.6681674 

-1969 

-0.664  8266 

-0.670 1515 

+1755 

-0.288  3610  -0.290  671o|  +560 

11 

0.661 6570 

0.6550961 

2005 

0.675  4258 

0.6806490 

1728 

0.292  9589 

0.295  2246J    545 

12 

0.6484850   0.6418243 

2041 

0.685  8207 

0.6909404 

1700 

0.297  4680 

0.299  6888 

529 

13 

0.6351143    0.6283555 

2076 

0.6960077 

0.701 0223 

1672 

0.301 8868 

0.3040619 

513 

14 

0.6215485    0.6146937 

211] 

0.705  9836 

0.7108913 

1643 

0.306  2138 

0.308  3424 

496 

15 

-0.607  7915 

-0.600  8425 

-2145 

-0.715  7448 

-0.720  5437 

+1614 

-0.310  4475  -0.312  5289 

+479 

16 

-0.593  8471 

-0.5868058 

-2179 

-0.725  2876 

-0.7299762 

+1584 

-0.3145864 

-0.316  6198 

+462 

SUN,  1919. 
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Date. 

X 

Rtdoe. 
to 

M«an 
Eq'xol 

1919.0. 

Y 

R«doe. 

to 

Mmd 

Eq'xol 

I919.a 

z 

Radoe. 

to 

Mean 

Eq'xof 

in9.a 

Jwoii* 

iAM^ 

iVvOII. 

JlnWA. 

JIIM^ 

JWWH. 

JMiii^ 

JVdoil. 

Nov.16 

-0.5938471 

-0.5868058 

-2179 

-0.726  2876 

-0.7299762 

4-1584 

-0.314  5864 

-0.316  6198 

+462 

17 

0.579  7192 

0.5725879 

2212 

0.7346089 

0.739 1854 

1553 

0.318  6290 

0.3206138 

444 

18 

0.5654123 

0.5581930 

2245 

0.743  7053 

0.748 1681 

1522 

0.3225739 

0.3245093 

426 

19 

0.5509305 

0.5436255 

2278 

0.7525735 

0.7569211 

1490 

0.326  4197 

0.328  3051 

409 

20 

0.5362784 

0.5288899 

2310 

0.761 2104 

0.765  4411 

1458 

0.330 1652 

0.3319999 

391 

21 

-0.521 4605 

-0  5139908 

-2342 

-0.7696129 

-0.7737254 

4-1425 

-0.3338090-0.3355923 

-fr373 

22 

0.506  4813 

0.498  9327 

2373 

0.777  7782 

0.781 7710 

1391 

0.337  3497 

0.3390811 

355 

23 

0.491 3457 

0.483  7207 

2404 

0.785  7034 

0.7895750 

1357 

0.340  7863 

0.3424652 

336 

24 

0.4760585 

0.4683596 

2434 

0.7933856 

0.7971348 

1322 

0.344 1177 

0.3467436 

317 

25 

0.4606247 

0.4528544 

2463 

0.8008224 

0.8044480 

1287 

0.347  3427 

0.348  9149 

298 

26 

-0.4450493 

-0.437  2100 

-2492 

-0.8080114 

-0.811 5122 

4-1251 

-0.3604602-0.3519784 

4-279 

27 

0.4293372 

0.421 4315 

2520 

0.8149502 

0.8183251 

1215 

0.3634694 

0.3549330 

260 

28 

0.4134935 

0.4055239 

2547 

0.821 6366 

0.8248845 

1178 

0.3663692 

0.357  7779 

241 

29 

0.3975232 

0.389  4922 

2574 

0.8280686 

0.831 1885 

1140 

0.359 1589 

0.3605121 

221 

30 

0.381 4315 

0.373  3418 

2600 

0.8342441 

0.837  2351 

1102 

0.361 8376 

0.363 1348 

202 

Dec.  1 

-0.3652236 

-0.3570777 

-2626 

-0.840 1614 

-0.8430227 

4-1063 

-0.364  4041 

-0.3666453 

4-182 

2 

0.3489046 

0.3407050 

2651 

0.845  8189 

0.8485498 

1024 

0.3668583 

0.3680430 

162 

3 

0.3324795 

0.324  2287 

2675 

0.851 2152 

0.853  8149 

984 

0.369 1993 

0.3703272 

142 

4 

0.315  9533 

0.3076538 

2699 

0.856  3488 

0.8588167 

944 

0.371 4265 

0.372  4972 

122 

5 

0.299  3309 

0.290  9852 

2722 

0.861 2184 

0.863  5538 

903 

0.3735392    0.3745525 

101 

6 

-0.282  6173 

-0.274  illl 

-2744 

-0.865  8228 

-0.8680252 

4-862 

-0.3755369-0.3764924 

4-81 

7 

0.2658171 

0.2573860 

2766 

0.870 1608 

0.872  2294 

820 

0.3774190    0.3783166 

60 

8 

0.248  9351 

0.240  4649 

2787 

0.874  2310 

0.8761653 

777 

0.3791850    0.3800242 

39 

9 

0.231 9760 

0.2234690 

2807 

0.8780322 

0.8798315 

734 

0.3808342 

0.381 6148 

4-  18 

10 

0.2149445 

0.2064031 

2827 

0.881 5629 

0.8832264 

690 

0.3823660 

0.3830876 

-    3 

11 

-0.1978454 

-0.1892721-2845 

-0.8848217 

-0.8863488 

4-  646 

-0.383  7797  -0.384  4421 

1 

-24 

12 

0.180  6839 

0.1720813    2862 

0.8878075 

0.889 1976 

602 

0.3850748    0.3856776 

45 

13 

0.163  4649 

0.1548354    2879 

0.8905189 

0.891 7712 

557 

0.3862506    0.3867937 

66 

14 

0.146 1935 

0.1375398    2895 

0.892  9544 

0.8940683 

512 

0.3873067    0.387  7897 

87 

15 

0.1288751 

0.1202000    2910 

0.895 1129 

0.8960880 

466 

0.3882425 

0.388  6652 

108 

16 

-0.111 5152 

-0.1028214-2924 

-0.896  9935 

-0.8978292 

4-  420 

-0.389  0577.-O.389  4199 

-129 

17 

0.094 1192 

0.085  4094'   2938 

0.898  5950 

0.899  2909 

373 

0.389  7517,  0.3900532 

151 

18 

0.076  6928 

0.0679699;  2950 

0.899  9167 

0.9004723 

326 

0.390  3243|  0.3905650 

172 

19 

0.059  2414 

0.0505081    2962 

0.900  9578 

0.901 3730 

279 

0.390  7752,  0.3909549 

194 

20 

0.041 7707 

0.0330299.  2973 

0.9017180    0.9019926 

231 

0.391 1042 

0.391 2230 

215 

21 

-0.024  2865 

-0.015  5411  -2984 

-0.9021967-0.9023304 

4-  183 

-0.3913112 

-0.391 3689 

-237 

22 

-0.006  7945 

40.0019527,   2993 

0.9023936    0.9023863 

135 

0.391 3960 

0.391 3925 

258 

23 

+0.010  6997 

0.019  4458 

3001 

0.9023085 

0.902 1602 

86 

0.391 3585 

0.391 2939 

280 

24 

0.028 1902 

0.036  9323 

3008 

0.901 9414 

0.901 6521 

4-    37 

0.391 1988 

0.391 0731 

301 

25 

0.045  6713 

0.0544065 

3015 

0.901 2924 

0.900  8623 

-    13 

0.3909170    0.3907304 

323 

26 

40.063 1373 

+0.071 8629 

-3020 

-0.9003618 

-0.899  7910 

-    63 

-0.390  5133'-O.390  2658 

-344 

27 

0.0805825 

0.089  2955 

3024 

0.899 1500 

0.898  4389 

113 

0.389  9878 

0.3896795 

366 

28 

0.0980012 

0.1066980 

3027 

0.897  6577 

0.8968065 

163 

0.389  3408 

0.3889718 

387 

29 

0.115  3878 

0.1240673 

3030 

0.895  8855 

0.8948947 

213 

0.3885725    0.3881430 

409 

30 

0.132  7368 

0.141 3956 

3031 

0.8938344 

0.892  7046 

263 

0.387  6834 

0.387 1930 

430 

31 

40.1500429 

+0.1586782 

-3031 

-0.891 5055 

-0.890  2371 

-314 

-0.386  6738  -0.386 1240!  -452 

32 

40.167  3007 

40.1759099 

-3031 

-0.888  8996 

-0.887  4932 

-  365 

-0.3&5  54Aa 

,-<^3«A^^^R 

k\-\T^ 

26  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  27 

MEAN  TIME. 


28  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  29 

MEAN  TIME. 


30  MOON,  1919. 

UEAN  TDtE. 


MOON,  1919.  31 

MEAN  TIME. 


Vi 


MOON,  1919. 


GREENWICH  MEAN  TIME. 


Hoar. 

Right 
AsouuioQ. 

Var. 

DeoUnation. 

Var. 

Hour. 

Right 
AaoeDsion. 

Var. 
iSSL 

Dedioatian. 

Var. 

JANUARY  25. 

JANUARY  27. 

h   m      8 

8 

o       t        n 

ti 

h   m      8 

8 

•        in 

1$ 

0 

15    2  48.27 

2.0646 

-19  20    3.7 

-5.900 

0 

16  45  46.94 

2Jt201 

-22  14  46.6 

-1.159 

1 

15    4  52.25 

3.0681 

19  25  55.2 

5.815 

1 

16  48    0.23 

2.2228 

22  15  52.8 

1.047 

2 

15    6  56.44 

2.0715 

19  31  41.5 
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2.0818 

12  35  12.4 

0.005 

20 

7  12  57.35 

2.2968 

19    8  16.7 

8.340 

20 

8  57  48.18 

2.0774 

12  25  11.1 

10.04^ 

21 

7  15  15.01 

2.2020 

19    1  52.7 

8.461 

21 

8  59  52.70 

2.0734 

12  15    6.6 

10.100 

22 

7  17  32.39 

2.2873 

18  55  22.6 

8.551 

22 

9    1  56.99 

2.0806 

12    4  59.1 

10.151 

23 

7  19  49.49 
M 

2.3826 

ARCH 

+18  48  46.6 
11. 

-8.860 

23 

9    4    1.04 

M^ 

3.0658 

lRCH  ] 

+11  54  48.5 
3. 

-10.201 

0 

7  22    6.30 

2.2778 

+18  42    4.6 

-8.748 

0 

9    6    4.86 

2.0817 

+11  44  35.0 

-10.340 

1 

7  24  22.83 

2.2732 

18  35  16.8 

8.848 

1 

9    8    8.44 

2.0578 

11  34  18.6 

10.298 

2 

7  26  39.08 

2.2684 

18  28  23.1 

8.043 

2 

9  10  11.79 

2.0630 

11  23  59.3 

10.344 

3 

7  28  55.04 

2.2638 

18  21  23.7 

7.038 

3 

9  12  14.91 

2.0601 

11  13  37.3 

10.390 

4 

7  31  10.71 

2.2688 

18  14  18.6 

7.132 

4 

9  14  17.80 

2.0463 

11    3  12.5 

10.435 

5 

7  83  26.10 

2.2641 

18    7    7.9 

7.225 

5 

9  16  20.47 

2.0427 

10  52  45.1 

10.470 

6 

7  85  41.20 

2.2498 

17  59  51.6 

7.317 

6 

9  18  22.92 

2.0300 

10  42  15.0 

10.523 

7 

7  37  56.01 

2.2446 

17  52  29.9 

7.406 

7 

9  20  25.15 

2.0863 

10  31  42.4 

10.584 

8 

7  40  10.54 

2.2887 

17  45    2.7 

7.408 

8 

9  22  27.16 

2.0318 

10  21    7.3 

10.806 

9 

7  42  24.77 

2.2349 

17  37  30.1 

7.588 

9 

9  24  28.96 

2.0283 

10  10  29.7 

10.848 

10 

7  44  38.73 

2.2308 

17  29  52.2 

7.878 

10 

9  26  30.54 

2.0247 

9  59  49.8 

10.685 

U 

7  46  52.39 

2.2253 

17  22    9.0 

7.783 

11 

9  28  31.92 

2.0218 

9  49    7.5 

10.723 

12 

7  49    5.77 

2.2306 

17  14  20.7 

7.848 

12 

9  30  33.09 

2.01T8 

9  38  23.0 

10.780 

13 

7  51  18.86 

2.2168 

17    6  27.3 

7.033 

13 

9  32  34.05 

2.0144 

9  27  36.3 

10.707 

14 

7  53  31.67 

2.2113 

16  58  28.8 

8.017 

14 

9  34  34.82 

2.0111 

9  16  47.4 

10.833 

15 

7  55  44.20 

2.2064 

16  50  25.3 

8.000 

15 

9  36  35.38 

2.0077 

9    5  56.4 

10.887 

16 

7  57  56.44 

2.2017 

16  42  16.9 

8.181 

16 

9  38  35.74 

2.0045 

8  55    3.4 

10.900 

17 

8    0    8.40 

2.1980 

16  34    3.6 

8.363 

17 

9  40  35.92 

2.0013 

8  44    8.4 

10.933 

18 

8    2  20.07 

2.1022 

16  25  45.4 

8.342 

18 

9  42  35.89 

1.0981 

8  33  11.5 

10.064 

19 

8    4  31.46 

2.1876 

16  17  22.6 

8.420 

19 

9  44  35.69 

1.9950 

8  22  12.7 

10.996 

20 

8    6  42.57 

2.1828 

16    8  55.0 

OaVVO 

20 

9  46  35.29 

1.9910 

8  11  12.0 

11.026 

21 

8    8  53.40 

2.1782 

16    0  22.8 

8.574 

21 

9  48  34.72 

1.9880 

8    0    9.6 

11.054 

22 

8  11    3.95 

2.1738 

15  51  46.1 

8.840 

22 

9  50  33.96 

1.9858 

7  49    5.5 

11.082 

23 

8  13  14.23 

2.1680 

15  43    4.9 

8.724 

23 

9  52  33.02 

1.9829 

7  37  59.8 

11.100 

24 

8  15  24J22 

2.1843 

+15  34  19.2 

-8.798 

24 

9  54  31.91 

1.9800 

+  7  26  52.4 

-11.138 
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GREENWICH  MEAN  TIME. 
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Var. 

Hoar. 

Right 
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Var. 
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Var. 

MARCH  18. 

MARCH  20. 

h   m      ■ 

1 

m       9        ft 

n 

h  m      k 

8 

•      9       n 

n 

0 

12  68  10.61 

1.0137 

-10  20    6.7 

-4.940 

0 

14  32    1.57 

2.0068 

-17  12  11.2 

-6.999 

1 

IS    0    5.47 

1.9150 

10  30    1.7 

9.894 

1 

14  34    1.96 

3.0077 

17  19    8.9 

6.923 

2 

13    2    0.41 

1.9108 

10  39  54.0 

9.847 

2  "- 

14  36    2.49 
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17  26    2.0 

6.847 

S 

13    8  65.43 

1.9178 

10  49  43.3 

9.798 

3 

14  88    3.16 

3.0128 

17  32  60.5 

6.77D 

4 

13    5  50.54 

1.9191 

10  59  29.8 

9.750 

4 

14  40    3.97 

2.0148 

17  89  34.4 

6.693 

5 

13    7  45.72 

1.9306 

11    9  13.3 

9.700 

5 

14  42    4.93 

2.0172 

17  46  13.7 

6.615 

6 

13    9  41.00 

1.9230 

11  18  53.8 

9.660 

6 

14  44    6.03 

2.0195 

17  62  48.2 

6.537 

7 

13  11  86.36 

1.9334 

11  28  31.3 

9.599 

7 

14  46    7.27 

2.0219 

17  59  18.1 

6.458 

8 

13  18  31.81 

1.9350 

11  38    5.7 

9.548 

8 

14  48    8.66 

2.0243 

18    5  43.2 

6.878 

9 

13  15  27.36 

1.9966 

11  47  37.0 

9.496 

9 

14  50  10.19 

2.0268 

18  12    3.5 

6.296 

10 

13  17  23.00 

1.9381 

11  57    5.2 

9.443 

10 

14  52  11.87 

3.0292 

18  18  19.0 

6.218 

U 

13  19  18.73 

1.9397 

12    6  30.2 

9.890 

11 

14  54  13.69 

2.0316 

18  24  29.7 

6.138 

12 

13  21  14.56 

1.9318 

12  15  52.0 

9.336 

12 

14  56  15.66 

2.0340 

18  30  35.5 

6.066 

13 

13  23  10.49 

1.0330 

12  25  10.5 

9.383 

13 

14  58  17.77 

2.0364 

18  36  36.4 

8.974 

14 

13  25    6.52 

1.9848 

12  34  25.8 

9.237 

14 

15    0  20.03 

.2.0388 

18  42  32.4 

5.802 

15 

13  27    2.66 

1.9864 

12  43  87.7 

9.171 

15 

15    2  22.43 

2.0418 

18  48  23.4 

5.806 

16 

13  28  58.89 

1.9383 

12  52  46.8 

9.115 

16 

15    4  24.98 

3.0488 

18  64    9.4 

5.724 

17 

13  30  55.24 

1.9400 

13    151.5 

9.068 

17 

15    6  27.68 

2.0462 

18  69  60.3 

5.640 

18 

13  32  51.69 

1.9418 

13  10  53.2 

9.000 

18 

15    8  80.52 

2.0485 

19    6  26.2 

5.558 

19 

13  34  48.25 

1.9436 

13  19  51.5 

8.943 

19 

16  10  33.50 

2.0509 

19  10  67.0 

6.471 

20 

13  36  44.92 

1.9454 

13  28  46.3 

O.OOv 

20 

15  12  36.63 

2.0538 

19  16  22.7 

6.386 

21 

13  38  41.70 

1.9473 

13  37  37.5 

8.834 

21 

15  14  39.90 

2.0558 

19  21  43.8 

5.299 

22 

13  40  38.59 

1.9493 

13  46  25.2 

8.704 

22 

15  16  43.32 

2.0583 

19  26  68.6 

5.213 

23 

13  42  85.60 

1.9511 

-13  55    9.2 

-8.703 

23 

15  18  46.88 

2.0606 

-19  32    8.8 

-6.126 

U 
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1. 

0 

13  44  32.72 

1.9530 

-14    3  49.6 

-8.643 

0 

15  20  50.59 

2.0630 

-19  37  13.7 

-6.088 

1 

13  46  29.96 

1.9550 

14  12  26.3 

8.581 

1 

15  22  54.44 

2.0654 

19  42  13.3 

4.950 

2 

13  48  27.32 

1.9570 

14  20  59.3 

8.518 

2 

15  24  58.44 

2.0678 

19  47    7.7 

4.862 

3 

13  50  24.80 

1.9590 

14  29  28.5 

8.455 

3 

15  27    2.58 

2.0703 

19  61  66.7 

4.773 

4 

13  52  22.40 

1.9611 

14  37  53.9 

8.393 

4 

15  29    6.87 

2.0727 

19  66  40.4 

4.684 

5 

13  54  20.13 

1.9633 

14  46  15.5 

8.328 

5 

15  31  11.30 

2.0750 

20    1  18.8 

4.503 

6 

13  56  17.98 

1.9653 

14  54  33.2 

8.363 

6 

15  33  15.87 

3.0773 

20    5  61.6 

4.603 

7 

13  58  15.95 

1.9673 

15    2  47.0 

8.198 

7 

15  35  20.58 

2.0797 

20  10  19.1 

4.413 

8 

14    0  14.05 

1.9693 

15  10  56.9 

8.133 

8 

15  37  25.43 

2.0820 

20  14  41.1 

4.321 

9 

14    2  12.27 

1.9715 

15  19    2.8 

8.065 

9 

15  39  30.42 

2.0644 

20  18  67.6 

4.229 

10 

14    4  10.63 

1.9737 

15  27    4.7 

7.998 

10 

15  41  35.56 

2.0668 

20  23    8.6 

4.188 

11 

14    6    9.11 

1.9758 

15  35    2.6 

7.931 

11 

15  43  40.83 

2.0890 

20  27  14.1 

4.045 

12 

14    8    7.72 

1.9779 

15  42  56.4 

7.863 

12 

15  45  46.24 

2.0913 

20  31  14.0 

8.952 

13 

14  10    6.46 

1.9803 

15  50  46.1 

7.793 

13 

15  47  51.79 

2.0937 

20  35    8.3 

8.858 

14 

14  12    5.34 

1.9834 

15  58  31.6 

7.734 

14 

15  49  67.48 

2.0959 

20  38  67.0 

8.764 

15. 

14  14    4.35 

1.9847 

16    6  13.0 

7.654 

15 

15  62    3.30 

2.0982 

20  42  40.0 

8.670 

16 

14  16    3.50 

1.9868 

16  13  50.1 

7.683 

16 

15  54    9.26 

2.1005 

20  46  17.4 

8.675 

17 

14  18    2.77 

1.9891 

16  21  23.0 

7.513 

17 

15  66  15.36 

2.1028 

20  49  49.0 

3.480 

18 

14  20    2.19 

1.9914 

16  28  51.5 

7.440 

18 

15  68  21.59 

2.1049 

20  63  15.0 

8.385 

19 

14  22    1.74 

1.9937 

16  36  15.8 

7.368 

19 

16    0  27.95 

2.1071 

20  66  35.2 

3.288 

20 

14  24    1.43 

1.9960 

16  43  35.7 

7.396 

20 

16    2  34.44 

2.1098 

20  69  49.6 

8.192 

21 

14  26    1.26 

1.9983 

16  50  51.3 

7.223 

21 

16    4  41.07 

2.1115 

21    2  68.2 

8.095 

22 

14  28    1.22 

3.0000 

16  58    2.4 

7.148 

22 

16    6  47.82 

2.1137 

21    6    1.0 

2.998 

23 

14  30    1.33 

3.0039 

17    6    9.0 

7.073 

23 

16    8  64.71 

2.1158 

21    8  68.0 

2.901 

24 

14  32    1.57 

3.0063 

-17  12  11.2 

-«.999 

24 

16  11    1.72 

2.1179 

-21  11  49.1 

-2.80» 
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2.2796 

0  86  29.7 
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1 
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2 
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2.2819 
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2 
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8 
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2.2844 
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8 

1  13  38.11 

2.4418 
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4 
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2.2860 

1  17  32.7 

13.692 

4 
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6 

23  25    1.63 

2.2896 

1  31  14.3 

13.606 

5 

1  18  81.57 

2.4492 

12    1    4.9 

U.878 

6 

23  27  19.08 

2.2922 

1  44  56.2 

13.698 

6 

1  20  58.63 

2.4520 

12  12  55.2 

11.797 

7 

23  29  36.69 

2.3948 

1  58  38.1 

13.698 

7 

1  23  25.92 

2.4567 

12  24  40.6 

11  .m 

8 

23  31  54.45 

2.2974 

2  12  20.0 

13.698 

8 

1  25  53.43 

2.4603 

12  36  21.0 

11.6» 

9 

23  34  12.38 

2.3001 

2  26    1.8 

13.696 

9 

1  28  21.16 

2.4640 

12  47  56.4 

11.646 

10 

23  36  30.46 

2.3028 

2  39  43.5 

13.692 

10 

1  30  49.11 

2.4677 

12  59  26.5 

11.458 

11 

23  38  48.72 

2.3058 

2  53  24.8 

13.685 

11 

1  33  17.28 

2.4713 

13  10  61.3 

UJOI 

12 

23  41    7.15 

2.3086 

3    7    5.7 

13.678 

12 

1  35  45.67 

2.4750 

13  22  10.8 

11.379 

13 

23  43  25.75 

2.3113 

3  20  46.1 

13.668 

13 

1  38  14.28 

2.4787 

13  33  24.8 

11.188 

14 

23  45  44.51 

2.3143 

3  34  25.9 

13.658 

14 

1  40  43.11 

2.4823 

13  44  33.1 

11.003 

15 

23  48    3.46 

2.3173 

3  48    5.0 

13.645 

15 

1  43  12.15 

2.4858 

13  55  35.8 

10.907 

16 

23  50  22.58 

2.3203 

4    1  43.3 

13.631 

16 

1  45  41.41 

2.4894 

14    6  32.7 

10.891 

17 

23  52  41.89 

2.3233 

4  15  20.7 

13.615 

17 

1  48  10.88 

2.4930 

14  17  23.7 

lOJOO 

18 

23  55    1.37 

2.8263 

4  28  57.1 

13.598 

18 

1  50  40.57 

2.4966 

14  28    8.7 

10.700 

19 

23  57  21.04 

2.3294 

4  42  32.4 

13.578 

19 

1  53  10.46 

2.4999 

14  38  47.7 

10.898 

20 

23  59  40.90 

2.3326 

4  56    6.5 

13.557 

20 

1  55  40.56 

2.5035 

14  49  20.5 

10.494 

21 

0    2    0.94 

2.3357 

5    9  39.2 

13.534 

21 

1  58  10.88 

2.5069 

14  59  47.0 

10.380 

22 

0    4  21.18 

2.3389 

5  23  10.6 

13.510 

22 

2    0  41.39 

2.5103 

15  10    7.2 

10.383 

23 

0    6  41.C1 
M 

2.3421 
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0 
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+  5  50    8.6 
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0 
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1 
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13.426 

1 

2    8  14.15 
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15  40  28.8 
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2 
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2.3520 

6  16  59.7 

13.394 

2 

2  10  45.47 

2.5236 

15  50  22.7 

9.843 

3 

0  16    5.29 

2.3553 

6  30  22.4 

13.361 

3 

2  13  16.98 

2.5268 

16    0    9.8 

0.738 

4 

0  18  26.70 

2.3587 

6  43  43.0 

13.326 

4 

2  15  48.68 

2.5299 

16    9  50.0 

9.6U 

5 

0  20  48.33 

2.3621 
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13.289 

5 

2  18  20.57 

2.5330 

16  19  23.3 

9.490 

6 

0  23  10.15 

2.3655 

7  10  17.7 

13.251 

6 

2  20  52.64 

2.5361 

16  28  49.5 

9.378 

7 

0  25  32.19 

2.3690 

7  23  31.6 

13.211 

7 

2  23  24.90 

2.5392 

16  38    8.6 

9.258 

8 

0  27  54.43 

2.3724 
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13.109 

8 

2  25  57.34 

2.5421 

16  47  20.5 

9.138 

9 
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13.125 

9 
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10 
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8.803 
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'     12 
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13 
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12.933 

13 
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17  31  29.1 
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14 
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0  1140.06 
8BF 

3.3608 

rEMBE 

+  5  87  39.2 
IRll. 

■t-12.644 

23 

2    3  40.32 
SEPT 

3.4133 
EMBEI 

+14  41  49.9 
[113. 

-!>  9.686 

0 

0  13  55.73 

3.3625 

+  5  60  11.0 

•fl2JU6 

0 

2    6    5.15 

3.4166 

+14  51  22.2 

+  0.490 

1 

0  16  11.56 

3.3663 

6    2  41.1 

12.487 

1 

2    8  30.18 

3.4188 

15    0  48.7 

0.303 

2 

0  18  27.55 

3.3680 

6  15    9.4 

12.466 

2 

2  10  55.41 

3.4331 

15  10    9.4 

0.206 

3 

0  20  43.72 

3.3706 

6  27  35.8 

12.423 

3 

2  13  20.83 

3.4363 

15  19  24.2 

0.197 

4 

0  23    0.05 

3.3736 

6  40    0.2 

12.800 

4 

2  15  46.44 

3.4286 

15  28  33.0 

0.096 

5 

0  25  16.55 

3.3764 

6  52  22.6 

12JI6A 

5 

2  18  12.25 

3.4318 

15  37  35.7 

8.996 

6 

0  27  33.22 

3.3703 

7    4  42.8 

12.318 

6 

2  20  38.25 

3.4348 

15  46  32.4 

8.893 

7 

0  29  50.06 

3.3822 

7  17    0.8 

12.280 

7 

2  23    4.43 

3.4370 

15  55  22.8 

8.788 

8 

0  32    7.08 

3.3853 

7  29  16.4 

12.241 

8 

2  25  30.80 

3.4411 

16    4    6.9 

8.683 

9 

0  34  24.28 

3.3883 

7  41  29.7 

12.200 

9 

2  27  57.36 

3.4443 

16  12  44.7 

8.578 

10 

0  36  41.66 

3.3013 

7  53  40.4 

12.167 

10 

2  30  24.10 

3.4473 

16  21  16.2 

8.470 

11 

0  88  59.22 

3.3043 

8    5  48.5 

12.113 

11 

2  32  51.02 

3.4502 

16  29  41.1 

8.361 

12 

0  41  16.96 

3.3073 

8  17  54.0 

12.068 

12 

2  35  18.12 

2.4632 

16  37  59.5 

8.252 

13 

0  43  34.88 

3.8003 

8  29  56.7 

12.021 

13 

2  37  45.40 

2.4562 

16  46  11.3 

8.141 

14 

0  45  52.99 

3.8033 

8  41  56.5 

11.973 

14 

2  40  12.86 

2.4601 

16  54  16.4 

8.028 

15 

0  48  11.28 

3.3064 

8  53  53.4 

11.023 

15 

2  42  40.49 

2.4610 

17    2  14.7 

7.916 

16 

0  50  29.76 

3.3006 

9    5  47.3 

11.873 

16 

2  45    8.29 

2.4648 

17  10    6.3 

7.803 

17 

0  52  48.43 

3.3138 

9  17  88.1 

11.820 

17 

2  47  36.26 

2.4676 

17  17  51.0 

7.688 

IS 

0  55    7.29 

3.3160 

9  29  25.7 

11.766 

18 

2  50    4.40 

2.4703 

17  25  28.8 

7.672 

19 

0  57  26.34 

3.3101 

9  41    9.9 

11.700 

19 

2  52  32.70 

2.4730 

17  32  59.6 

7.464 

20 

0  59  45.58 

3.3323 

9  52  50.8 

11.663 

20 

2  55    1.16 

3.4767 

17  40  23.3 

7.836 

21 

1    2    5.02 

3.3366 

10    4  28.3 

11.606 

21 

2  57  29.78 

3.4783 

17  47  39.9 

7.218 

22 

1    4  24.64 

3.3288 

10  16    2.2 

11.636 

22 

2  59  58.55 

3.4808 

17  64  49.4 

7.098 

23 

1    6  44.47 

3J331 

10  27  32.5 

11.474 

23 

3    2  27.48 

3.4834 

18    1  61.6 

6.077 

24 

1    9    4.49 

3.8363 

+10  38  59.1 

4-11.412 

24 

3    4  56.56 

2.4868 

+18    8  46.6 

4-6.866 

90  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  91 

MEAN  TIKE. 


MOON,  1919. 

H£AN  TIME. 


MOON,  1919. 

MEAN  TmE. 


91  MOON,  1919. 

MEAN  TIMB. 


MOON,  1919.  95 

MEAN  TIME. 


96  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  97 

MEAN  TOIE. 


69M"— WiD 7 


98  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  99 

UEAN  TIME. 


100  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  101 

MEAN  TIME. 


102  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  103 

MEAN  TIME. 


104  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  105 

MEAN  TOIE. 


106  MOON,  1919. 

MEAN  TDIE. 


MOON,  1919.  107 

MEAN  TIME. 


108 


MOON,  1919. 


GREENWICH  MEAN  TIME. 


Hoar. 

RJght 
A5oeiii5ioo. 

Var. 

per 

Min. 

DecUnatlon. 

Var. 
per 

MiXL 

Hour. 

Right 

Var. 

Win, 

Dedlnation. 

Var. 

per 

Min. 

NOVEMBER  25. 

NOVEMBER  27. 

h   m      8 

8 

m        r         n 

n 

h   m      8 

8 

•        $        n 

'» 

0 

18  13    8.35 

2.1013 

-20    7  45.4 

+2.835 

0 

19  52  58.90 

2.0520 

-16    8  13.0 

+  7.013 

1 

18  15  14.59 

3.1037 

20    4  52.5 

2.928 

1 

19  55    1.99 

2.0508 

16    1    9.9 

7.090 

2 

18  17  20.79 

2.1028 

20    1  54.0 

8.023 

2 

19  57    5.00 

2.0497 

15  54    2.2 

7.168 

3 

18  19  2G.93 

2.1021 

19  58  49.8 

3.117 

3 

19  59    7.95 

2.0486 

15  46  49.8 

7.245 

4 

18  21  33.03 

2.1013 

19  55  40.0 

3.210 

4 

20    1  10.83 

2.0474 

15  39  32.8 

7.321 

5 

18  23  39.09 

2.1005 

19  52  24.6 

3.303 

5 

20    3  13.64 

2.0463 

15  32  11.3 

7.396 

6 

18  25  45.09 

2.0990 

19  49    3.6 

3.397 

6 

20    5  16.38 

2.0452 

15  24  45.3 

7.471 

7 

18  27  51.04 

2.0388 

19  45  37.0 

3.488 

7 

20    7  19.06 

2.0441 

15  17  14.8 

7.546 

8 

18  29  56.94 

2.0978 

19  42    4.9 

3.582 

8 

20    9  21.67 

2.0430 

15    9  39.8 

7.621 

9 

18  32    2.78 

2.0960 

19  38  27.2 

3.674 

9 

20  11  24.22 

2.0419 

15    2    0.3 

7.604 

10 

18  34    8.57 

2.0960 

19  34  44.0 

3.767 

10 

20  13  26.70 

2.0408 

14  54  16.5 

7.768 

11 

18  36  14.30 

2.0050 

19  30  55.2 

3.858 

11 

20  15  29.12 

2.0398 

14  46  28.2 

7.841 

12 

18  38  19.97 

2.0840 

19  27    1.0 

3.849 

12 

20  17  31.47 

2.0388 

14  38  35.6 

7.913 

13 

18  40  25.58 

2.0930 

19  23    1.3 

4.041 

13 

20  19  33.77 

2.0378 

14  30  38.7 

7.984 

14 

18  42  31.13 

2.0020 

19  18  56.1 

4.132 

14 

20  21  36.00 

2.0368 

14  22  37.5 

8.056 

15 

18  44  36.62 

2.0910 

19  14  45.5 

4.223 

15 

20  23  38.18 

2.0359 

14  14  32.0 

8.127 

16 

18  46  42.05 

2.0900 

19  10  29.4 

4.313 

16 

20  25  40.31 

2.0349 

14    6  22.3 

8.197 

17 

18  48  47.42 

2.0888 

19    6    7.9 

4.403 

17 

20  27  42.37 

2.0340 

13  58    8.4 

8.267 

18 

18  50  52.72 

2.0878 

19    1  41.1 

4.433 

18 

20  29  44.39 

2.0332 

13  49  50.3 

8.337 

19 

18  52  57.95 

2.0867 

18  57    8.8 

4.583 

19 

20  31  46.35 

2.0322 

13  41  28.0 

8.405 

20 

18  55    3.12 

2.0K56 

18  52  31.2 

4.671 

20 

20  33  48.25 

2.0313 

13  33    1.7 

8.473 

21 

18  57    8.22 

2.0844 

18  47  48.3 

4.759 

21 

20  35  50.11 

2.0306 

13  24  31.3 

8.511 

22 

18  59  13.25 

2.0833 

18  43    0.1 

4.848 

22 

20  37  51.92 

2.0298 

13  15  56.8 

8.609 

23 

19    1  18.22 

2.0822 

-18  38    6.5 

+4.837 

23 

20  39  53.68 

2.0280 

-13    7  18.2 

+  8.676 

• 

N0\ 

^KMBE 

R26. 

NOV] 

BMBEI 

128. 

0 

19    3  23.11 

2.0810 

-18  33    7.7 

+5.024 

0 

20  41  55.40 

2MS3 

-12  58  35.7 

+  8.741 

1 

19    5  27.94 

2.0708 

18  28    3.6 

5.112 

1 

20  43  57.07 

2.0276 

12  49  49.3 

8.807 

2 

19    7  32.69 

2.0786 

18  22  54.3 

6.198 

2 

20  45  58.71 

2.0268 

12  40  58.9 

8.873 

3 

19    9  37.37 

2.0774 

18  17  39.8 

5.285 

3 

20  48    0.30 

2.0262 

12  32    4.6 

8.038 

4 

19  11  41.98 

2.0763 

18  12  20.1 

5.372 

4 

20  50    1.85 

2.0256 

12  23    6.4 

8.002 

5 

19  13  46.52 

2U)751 

18    6  55.2 

5.458 

5 

20  52    3.37 

2.0251 

12  14    4.4 

8.064 

6 

19  15  50.99 

2.0738 

18    1  25.2 

5.543 

6 

20  54    4.86 

2.0245 

12    4  58.7 

8.128 

7 

19  17  55.38 

2.0726 

17  55  50.1 

6.628 

7 

20  56    6.31 

2.0238 

11  55  49.1 

8.191 

8 

19  19  59.70 

2.0714 

17  50    9.9 

5.713 

8 

20  58    7.73 

2.0234 

11  46  35.8 

8.252 

9 

19  22    3.95 

2.0703 

17  44  24.6 

5.798 

9 

21    0    9.12 

2.0228 

11  37  18.9 

8.313 

10 

19  24    8.13 

2.0690 

17  38  34.2 

5.881 

10 

21    2  10.48 

2.0225 

11  27  58.2 

8.875 

11 

19  26  12.23 

2.0678 

17  32  38.9 

5.964 

11 

21    4  11.82 

2.0221 

11  18  33.9 

8.435 

12 

19  28  16.26 

2.0666 

17  26  38.5 

6.048 

12 

21    6  13.13 

2.0218 

11    9    6.0 

8.485 

13 

19  30  20.22 

2.0653 

17  20  33.2 

6.130 

13 

21    8  14.43 

2.0214 

10  59  34.5 

8.554 

14 

19  32  24.10 

2.0611 

17  14  22.9 

6.213 

14 

21  10  15.70 

2.0211 

10  49  59.5 

8.613 

15 

19  34  27.91 

2.0628 

17    8    7.6 

6.285 

15 

21  12  16.96 

2.0208 

10  40  21.0 

8.670 

16 

19  36  31.64 

2.0616 

17    1  47.5 

6.376 

16 

21  14  18.21 

2.0207 

10  30  39.1 

8.728 

17 

19  38  35.30 

2.0604 

16  55  22.5 

6.457 

17 

21  16  19.44 

2.0205 

10  20  53.7 

9.785 

18 

19  40  38.89 

2.0603 

16  48  52.7 

6.538 

18 

21  18  20.67 

2.0204 

10  11    4.9 

9.841 

19 

19  42  42.41 

2.05S0 

16  42  18.0 

6.618 

19 

21  20  21.89 

2.0203 

10    1  12.8 

8.887 

20 

19  44  45.85 

2.0368 

16  35  38.5 

6.689 

20 

21  22  23.10 

2.0202 

9  51  17.3 

8.853 

21 

19  46  49.22 

2.0556 

16  28  54.1 

6.778 

21 

21  24  24.31 

2.0202 

9  41  18.5 

10.007 

22 

19  48  52.52 

2.0544 

16  22    5.2 

6.855 

22 

21  26  25.52 

2.0202 

9  31  16.5 

10.060 

23 

19  50  55.75 

2.0532 

16  15  11.5 

6.835 

23 

21  28  26.73 

2UU08 

9  21  11.3 

10.113 

24 

19  52  68.90 

2Mao 

-16    8  13.0 

+7^13 

24 

21  30  27.05 

auttoi 

-  9  11    2.9 

+10.166 

MOON,  1919.  109 

MEIAN  TIME. 


110  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  Ill 

MEAN  TDIE. 


H2  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  118 

MEAN  TIME. 


BOU'—l»19 — s 


114  MOON,  1919. 

MEAN  TIME. 


MOON,  1919.  115 

MEAN  TIME. 


MOON,  1910. 

MEAN  TIMR 


MOON,  1919. 
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GREENWICH  MEAN  TIME. 


Hear. 

Right 

Var. 

DecUDation. 

Var. 

Hour. 

Right 
Aaoansion. 

Var. 
iSSd. 

DeeUnation. 

Var. 

DECEMBER  31. 

DECEMBER  31. 

h    m      s 

8 

•      1      ti 

n 

h    m      s 

8 

•        t         n 

It 

0 

1  29     1.77 

2.2854 

+12    1    3.8 

-flO.318 

12 

1  56  51.55 

2.3534 

+14    0  18.3 

+9.528 

1 

1  31  19.06 

2.2910 

12  11  21.1 

10.258 

13 

1  59  12.93 

2.3593 

14    9  47.4 

9.448 

2 

1  33  36.69 

2.2965 

12  21  34.8 

10.198 

14 

2    1  34.67 

2.3653 

14  19  12.0 

9.371 

3 

1  35  54.64 

2.3021 

12  31  44.9 

10.138 

16 

2    3  56.76 

2.3710 

14  28  31.9 

9.293 

4 

1  38  12.94 

2.3077 

12  41  5-1 .3 

10.074 

16 

2    6  19.19 

2.3768 

14  37  47.1 

9.213 

5 

1  40  31.56 

2.3133 

12  51  53.8 

10.010 

17 

2    8  41.98 

2.3828 

14  46  57.5 

9.132 

6 

1  42  50.53 

2.3190 

13    1  52.5 

9.945 

18 

2  11    5.13 

2.3888 

14  56    2.9 

9.049 

7 

1  45    9.84 

2.3247 

13  11  47.2 

9.878 

19 

2  13  28.63 

2.3946 

15    5    3.4 

8.966 

8 

1  47  29.49 

2.3304 

13  21  37.9 

9.810 

20 

2  15  52.48 

2.4004 

•  15  13  58.8 

8.880 

9 

1  49  49.49 

2.3362 

13  31  24.4 

9.740 

21 

2  18  16.68 

2.4063 

15  22  49.0 

8.793 

10 

1  52    9.83 

2.3419 

13  41    6.7 

9.669 

22 

2  20  41.24 

2.4123 

15  31  34.0 

8.705 

11 

1  54  30.52 

2.3477 

13  50  44.7 

9.597 

23 

2  23    6.16 

2.4183 

15  40  13.6 

8.615 

12 

1  56  51.55 

2.3534 

+14    0  18.3 

+  9.523 

24 

2  25  31.43 

2.4241 

+15  48  47.8 

-f8.524 

PHASES  OF  THE  MOON. 


d     h      m 

d     h      m 

d    h     m 

d     h      m 

#  New  Moon 

Jan. 

1  20  24.1 

Mar. 

31    9    4.9 

June    27    8  52.6 

Sept. 

23  16  33.9 

D   First  Quarter 

8  22  55.2 

Apr. 

7    0  38.8 

July      4  15  17.2 

Oct. 

1  20  37.3 

O  Full  Moon 

15  20  44.4 

14  20  25.1 

12  18    2.2 

9    1  38.6 

C   Last  Quarter 

23  16  22.0 

22  23  21.1 

19  23    3.0 

15  17    4.7 

#  New  Moon 

31  11    7.0 

29  17  30.4 

26  17  21.4 

23    8  39.5 

)  First  Quarter 

Feb. 

7    6  52.3 

May 

6  11  33.9 

Aug.      3    8  11.5 

31  13  43.2 

O  Full  Moon 

14  11  38.2 

14  13    1.3 

11    5  39.5 

Nov. 

7  11  36.2 

C   Last  Quarter 

22  13  47.7 

22  10    3.9 

18    3  56.1 

14    3  40.5 

#  New  Moon 

Mar. 

1  23  11.4 

29    1  11.9 

25    3  37.1 

22    3  19.7 

)   First  Quarter 

8  15  14.1 

June 

5    0  21.9 

Sept.     2    2  21.9 

30    4  46.9 

O  Full  Moon 

16    3  41.1 

13    4  28.2 

9  15  54.3 

Dec. 

6  22    3.5 

C   Last  Quarter 

24    8  33.9 

20  17  32.9 

16    9  31.7 

13  18    2.4 

#  New  Moon 

31    9    4.9 

27    8  52.6 

23  16  33.9 

21  22  55.2 

5   First  Quarter 

Apr. 

7    0  38.8 

July 

4  15  17.2 

Oct.       1  20  37.3 

29  17  25.0 

APOGEE. 

PERIGEE. 

d       h 

d 

h 

d      h 

d      h 

January             23  11.4 

August 

4 

3.3 

January 

10  22.2 

July 

23    2,4 

February           20    7.9 

August 

31  22.3 

Februar 

y            4  14.9 

August 

17  17.0 

March                20    0.6 

September 

28  17.5 

March 

4    2.7 

September 

12  20.1 

April                   16    8.5 

October 

26 

8.7 

April 

1    9.0 

October 

10  16.9 

May                   13  10.2 

November 

22  14.4 

April 

29  19.3 

November 

8     1.9 

June                     9  18.5 

December 

19  15.6 

May 

28    5.4 

December 

6  14.7 

July                    7 

9.4 

June 

25  10.4 

118  MOON,  1919. 

GREENWICH  MEAN  TIME. 


MOON,  1919.  119 

GREENWICH  MEAN  TIME. 


X20  MOON,  1919. 

GSEENWICH  MEAN  TDIE. 


MOON,  1919.  121 

GREENWICH  MEAN  TIME. 


MOON,  1919. 
GREENWICH  MEAN  TIME. 


MOON,  1919.  123 

GREENWICH  MEAN  TIME. 


124  MOON,  1919. 

QEEENWICH  MEAN  TIME. 


MOON,  1919.  126 

GRBENWICH  MEAN  TIME. 


126  MOON,  1919. 

GREENWICH  MEAN  TIME. 


MOON,  1919.  127 

GKEENWICH  MEAN  TIME. 


128  MOON,  1919. 

GREENWICH  MEAN  TIME. 


MOON,  1919.  129 

OBEENWICH  MEAN  TIUE. 


5034°— 1919 0 


180  MOON,  1919. 

GREENWICH  kEAN  TIME. 


MOON,  1919.  131 

GREENWICH  MEAN  TIME. 


132  MOON,  1919. 

GKEENWICH  MEAN  TIME. 


MOO:S,  1919.  138 

GREENWICH  MEAN  TIME. 
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MERCUEY,  1919. 


GREENWICH  MEAN  TIME 


Dtte. 

^SSS^' 

Var.per 
Hoar. 

Apparent 
DecUnatiain. 

Var.  pa- 
Hour. 

Locarithmof 
Distance 

Var.per 
Hour. 

Seml- 

diam- 

eter. 

Hor. 

Paral- 

lax. 

Tran.sit, 
lieridian 

of 
Oreen- 

• 

JVbofi. 

JVbow. 

JRkmi. 

NwM, 

JVOOA. 

JVboii. 

Jfoon. 

wich. 

h   m      8 

8 

•     t      tt 

It 

tt 

ft 

h      m 

Jan.      1 

17  10  48.22 

•f  5.040 

-20  19    7.3 

-23.90 

9.943  4525 

+4397.0 

3.81 

10.02 

22  28.9 

2 

17  13    2.98 

0.171 

20  29  10.9 

20.29 

9.953  8697 

4280.0 

3.72 

9.79 

22  27.'^ 

3 

17  15  43.57 

7.194 

20  40    4.2 

28.00 

9.963  9876 

4148.8 

3.63 

9.56 

22  26.7 

4 

17  18  47.48 

8.116 

20  51  33.2 

29.27 

9.973  7762 

4007.3 

3.55 

9.35 

22  26.1 

5 

17  22  12.40 

8.940 

21    3  25.3 

29.98 

9.983  2181 

8860.8 

3.47 

9.15 

22  25.9 

6 

17  25  56.24 

-1-  9.694 

-21  15  28.8 

-^.24 

9.992  3034 

+3710.5 

3.40 

8.96 

22  25.9 

7 

17  29  57.11 

10.307 

21  27  33.5 

30.09 

0.001  0281 

3500.4 

3.33 

8.78 

22  26.2 

8 

17  34  13.32 

10.974 

21  39  30.1 

29.57 

0.009  3943 

3411.7 

3.27 

8.61 

22  26.8 

9 

17  38  43.38 

11.531 

21  51  10.2 

28.72 

0.017  4064 

8205.0 

3.21 

8.45 

22  27.5 

10 

17  43  25.93 

12.017 

22    2  26.6 

27.59 

0.025  0721 

8123.1 

3.16 

8.31 

22  28.5 

11 

17  48  19.80 

+12.405 

-22  13  12.7 

-20.21 

0.032  4006 

+2984.7 

3.10 

8.17 

22  29.6 

12 

17  53  23.91 

12.871 

22  23  22.8 

24.00 

0.039  4022 

2850.8 

3.05 

8.04 

22  30.9 

13 

17  58  37.33 

13.241 

22  32  51.7 

22.78 

0.046  0880 

2721.5 

3.01 

7.92 

22  32.3 

14 

18    3  59.20 

13.577 

22  41  34.8 

20.78 

0.052  4693 

2897.0 

2.96 

7.80 

22  33.8 

15 

18    9  28.79 

13.884 

22  49  28.1 

18.03 

0.058  5576 

2477.3 

2.92 

7.69 

22  35.5 

16 

18  15    5.41 

+14.104 

-22  56  27.9 

-16.33 

0.064  3642 

+2302.2 

2.88 

7.59 

22  37.3 

17 

18  20  48.47 

14.420 

23    2  31.0 

13.91 

0.069  8998 

2251.0 

2.84 

7.49 

22  39.1 

18 

18  26  37.42 

14.055 

23    7  34.5 

11.36 

0.075  1755 

2145.5 

2.81 

7.40 

22  41.1 

19 

18  32  31.77 

14.871 

23  11  35.7 

8.72 

0.080  2012 

2043.8 

2.78 

7.32 

22  43.1 

20 

18  38  31.08 

15.008 

23  14  32.4 

5.99 

0.084  9864 

1945.1 

2.75 

7.24 

22  45.3 

21 

18  44  34.93 

+15.250 

-23  16  22.6 

-3.18 

0.089  5408 

+1850.7 

2.72 

7.16 

22  47.5 

22 

18  50  42.97 

15.417 

23  17    4.2 

-0.28 

0.093  8724 

1759.7 

2.69 

7.09 

22  49.7 

23 

18  56  54.86 

15.571 

23  16  35.4 

+  2.08 

0.097  9900 

1072.0 

2.67 

7.02 

22  52.0 

24 

19    3  10.30 

15.713 

23  14  54.9 

5.70 

0.101  9005 

1587.3 

2.64 

6.96 

22  54.4 

25 

19    9  28.99 

15.843 

23  12    1.1 

8.79 

0.105  6113 

1505.5 

2.62 

6.90 

22  56.8 

26 

19  15  50.68 

+15.903 

-23    7  52.8 

+11.91 

0.109  1288 

+1426.2 

2.60 

6.85 

22  59.3 

27 

19  22  15.14 

16.074 

23    2  28.9 

15.09 

0.112  4590 

1349.8 

2.58 

6.79 

23    1.8 

28 

19  28  42.15 

16.176 

22  55  48.1 

18.31 

0.115  6073 

1274.0 

2.56 

6.74 

23    4.3 

29 

19  35  11.50 

16.209 

22  47  49.7 

21.57 

0.118  5787 

1201.8 

2.54 

6.70 

23    6.9 

30 

19  41  43.01 

16.356 

22  38  32.6 

24.80 

0.121  8774 

1130.7 

2.53 

6.66 

23    9.6 

31 

19  48  16.51 

+16.435 

-22  27  56.0 

+28.19 

0.124  0075 

+1001.2 

2.51 

6.61 

23  12.2 

Feb.      1 

19  54  51.83 

16.508 

22  15  59.3 

31.54 

0.126  4724 

993.1 

2.50 

6.58 

23  14.9 

2 

20    1  28.85 

16.575 

22    2  41.7 

34.93 

0.128  7753 

920.1 

2.48 

6.54 

23  17.6 

3 

20    8    7.41 

16.637 

21  48    2.6 

38.34 

0.130  9182 

859.9 

2.47 

6.51 

23  20.3 

4 

20  14  47.41 

16.095 

21  32    1.4 

41.77 

0.132  9035 

794.5 

2.46 

6.48 

23  23.1 

5 

20  21  28.72 

+16.748 

-21  14  37.5 

+45.22 

0.134  7324 

+  729.0 

2.45 

6.45 

23  25.8 

6 

20  28  11.27 

16.797 

20  55  50.6 

48.69 

0.136  4060 

005.1 

2.44 

6.43 

23  28.6 

7 

20  34  54.95 

16.843 

20  35  40.1 

52.19 

0.137  9249 

000.0 

2.43 

6.41 

23  31.4 

8 

20  41  39.70 

16.886 

20  14    5.6 

55.69 

0.139  2887 

535.9 

2.43 

6.39 

23  34.3 

9 

20  48  25.44 

16.926 

19  51    6.8 

59.21 

0.140  4970 

470.8 

2.42 

6.37 

23  37.1 

10 

20  55  12.11 

+16.904 

-19  26  43.2 

+02.75 

0.141  5481 

+  405.1 

2.41 

6.35 

23  40.0 

11 

21    1  59.68 

17.000 

19    0  54.7 

66.30 

0.142  4408 

338.5 

2.41 

6.34 

23  42.8 

12 

21    8  48.10 

17.035 

18  33  40.9 

09.85 

0.143  1717 

270.4 

2.40 

6.33 

23  45.7 

13 

21  15  37.33 

17.008 

18    5    1.8 

73.41 

0.143  7377 

200.9 

2.40 

6.32 

23  48.6 

14 

21  22  27.34 

17.100 

17  34  57.0 

70.99 

0.144  1347 

129.7 

2.40 

6.32 

23  51.5 

15 

21  29  18.12 

+17.132 

-17    3  26.5 

+80.55 

0.144  3583 

+    50.2 

2.40 

6.31 

23  54.4 

16 

21  36    9.65 

+17.102 

-16  30  30.5 

+84.12 

0.144  4022 

-    20.0 

2.40 

6.31 

23  57.4 
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GREENWICH  MEAN  TIME. 


Dttte. 

Ajoenslon. 

Vv.per 
Hour. 

Apparent 
Dedbatlon. 

Var.  per 
Hoar. 

Lofwithmof 

DisUnco 
from  Earth. 

Var.  per 
Hour. 

Soml- 
diain- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 
Ueridian 

of 
Oreen- 

^O01l« 

JVoon. 

JRmmi. 

JvOOfl. 

JToofi. 

JVbon. 

Noon, 

Noon, 

wlcb. 

h   m      8 

8 

•      1      It 

It 

It 

It 

h     m 

'eb.    16 

21  36    9.65 

-1-17.162 

-16  30  30.5 

+  84.12 

0.144  4022 

-    20.0 

2.40 

6.31 

23  57.4 

17 

21  43    1.90 

17.102 

15  56    8.8 

87.68 

0.144  2601 

00.0 

2.40 

6.31 

18 

21  49  54.86 

17.221 

15  20  21.8 

01.23 

0.143  9241 

181.5 

2.40 

6.32 

0    0.3 

19 

21  56  48.52 

17.250 

14  43    9.7 

04.77 

0.143  3857 

267.8 

2.40 

6.33 

0    3.3 

20 

22    3  42.85 

17.278 

14    4  33.0 

08.28 

0.142  6351 

358.5 

2.41 

6.34 

0    6.2 

21 

22  10  37.83 

+17.304 

-13  24  32.4 

+101.77 

0.141  6614 

-453.7 

2.41 

6.35 

0    9.2 

22 

22  17  33.41 

17.328 

12  43    8.6 

105.21 

0.140  4529 

554.4 

2.42 

6.37 

0  12.2 

23 

22  24  29.56 

17.350 

12    0  22.9 

108.60 

0.138  9956 

661.0 

2.43 

6.39 

0  15.2 

24 

22  31  26.20 

17.360 

11  16  16.5 

111.02 

0.137  2750 

774.0 

2.44 

6.42 

0  18.2 

25 

22  38  23.24 

17.383 

10  30  51.3 

115.16 

0.135  2749 

804.0 

2.45 

6.45 

0  21.2 

26 

22  45  20.56 

+17.392 

-  9  44    9.5 

+118.31 

0.132  9778 

-1021.6 

2.46 

6.48 

0  24.3 

27 

22  52  18.01 

17.303 

8  56  13.6 

121.33 

0.130  3645 

1157.5 

2.48 

6.52 

0  27.3 

28 

22  59  15.37 

17.385 

8    7    6.9 

124.20 

0.127  4147 

1302.2 

2.49 

6.56 

0  30.3 

[at.      1 

23    6  12.40 

17.365 

7  16  53.4 

126.80 

0.124  1062 

1456.3 

2.51 

6.61 

0  33.3 

2 

23  13    8.76 

17.330 

6  25  37.7 

120.38 

0.120  4166 

1610.0 

2.53 

6.67 

0  36.3 

3 

23  20    4.09 

+17.277 

-  5  33  25.3 

+131.61 

0.116  3223 

-1703.7 

2.56 

6.78 

0  39.3 

4 

23  26  57.87 

17.201 

4  40  22.7 

133.55 

0.111  7984 

1077.0 

2.58 

6.80 

0  42.3 

5 

23  33  49.54 

17.100 

3  46  37.6 

135.15 

0.106  8205 

2172.1 

2.61 

6.88 

0  45.2 

6 

23  40  38.41 

16.967 

2  52  18.5 

136.37 

0.101  3646 

2376.2 

2.65 

6.97 

0  48.1 

7 

23  47  23.69 

• 

16.790 

1  57  35.4 

137.14 

0.095  4078 

2580.7 

2.68 

7.06 

0  50.9 

8 

23  54    4.45 

+16.590 

-  1    2  39.5 

+137.43 

0.088  9274 

-2811.5 

2.72 

7.17 

0  53.6 

9 

0    0  39.63 

16.334 

-  0    7  43.2 

137.17 

0.0819064 

3040.4 

2.77 

7.29 

0  56.3 

10 

0    7    8.05 

16.028 

+  0  46  59.7 

136.31 

0.074  3290 

3274.7 

2.82 

7.42 

0  58.8 

11 

0  13  28.41 

16.661 

1  41  14.6 

134.82 

0.066  1851 

3512.2 

2.87 

7.56 

1    1.2 

12 

0  19  39.31 

15.236 

2  34  45.7 

132.66 

0.057  4699 

3750.4 

2.93 

7.71 

1    3.4 

13 

0  25  39.22 

+14.745 

+  3  27  16.5 

+129.79 

0.048  1849 

-3086.4 

2.99 

7.88 

1    5.5 

14 

0  31  26.56 

14.180 

4  18  30.1 

126.22 

0.038  3394 

4217.1 

3.06 

8.06 

1    7.3 

15 

0  36  59.72 

13.563 

5    8    9.3 

121.93 

0.027  9498 

4430.3 

3.13 

8.25 

1    8.9 

16 

0  42  17.03 

12.860 

5  55  57.1 

116.94 

0.017  0406 

4640.5 

3.21 

8.46 

1  10.2 

17 

0  47  16.88 

12.107 

6  41  36.7 

111.25 

0.005  6445 

4844.4 

3.30 

8.69 

1  11.3 

18 

0  51  57.66 

+11.281 

+  7  24  52.1 

+104.93 

9.993  8019 

-5021.1 

3.39 

8.93 

1  12.0 

19 

0  56  17.87 

10.393 

8    5  28.2 

97.98 

9.981  5605 

5176.3 

3.49 

9.18 

1  12.4 

20 

1    0  16.09 

9.440 

8  43  10.6 

90.46 

9.968  9751 

5307.4 

3.59 

9.45 

1  12.4 

21 

1    3  51.04 

8.455 

9  17  46.2 

82.42 

9.956  1065 

5411.7 

3.70 

9.74 

1  12.0 

22 

1    7    1.59 

7.417 

9  49    3.0 

73.90 

9.943  0223 

5486.0 

3.81 

10.03 

1  11.2 

23 

1    9  46.77 

+  6.343 

+10  16  50.1 

+  64.96 

9.929  7942 

-5531.1 

3.93 

10.34 

1  10.0 

24 

1  12    5.82 

5.241 

10  40  57.9 

55.64 

9.916  4995 

5542.2 

4.05 

10.67 

1    8.4 

25 

1  13  58.1? 

4.121 

11    1  18.1 

46.00 

9.903  2194 

5518.5 

4.17 

11.00 

1    6.3 

26 

1  15  23.56 

2.003 

11  17  43.5 

36.08 

9.890  0400 

5458.3 

4.31 

11.34 

1    3.7 

27 

1  16  21.88 

1.860 

11  30    8.3 

25.96 

9.877  0496 

5360.6 

4.43 

11.68 

1    0.8 

28 

1  16  53.41 

+  0.762 

+11  38  28.3 

+  15.70 

9.864  3404 

-5224.0 

4.57 

12.03 

0  57.3 

29 

1  16  58.69 

-  0.316 

11  42  41.4 

+    5.39 

9.852  0061 

5048.0 

4.70 

12.37 

0  53.5 

30 

1  16  38.61 

1.340 

11  42  47.2 

-    4.89 

9.840  1418 

4832.2 

4.83 

12.72 

0  49.2 

31 

1  15  54.40 

2.324 

11  38  48.0 

15.01 

9.828  8429 

4577.1 

4.95 

13.05 

0  44.5 

Lpr.      1 

1  14  47.66 

3.224 

11  30  48.8 

24.86 

9.818  2026 

4283.6 

5.08 

13.37 

0  39.5 

2 

1  13  20.35 

-4.036 

+11  18  57.9 

-  34.30 

9.808  3110 

-3053.6 

5.19 

13.68 

0  34.1 

3 

1    1  11  34.76 

-  4.745 

+11    3  26.7 

-43.19 

9.799  2523 

-3500.0 

5.30 

.  U.9T 
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Date. 

Apparent 

Var.per 
Hoar. 

Apparent 
Declinatloii. 

Var.per 
Hour. 

Lonrithmof 

Distance 
from  Earth. 

Var.per 
Hoar. 

Semi- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

Transit, 

Meridian 

of 

Oreen- 

Noon. 

JVoofi. 

Ifoonm 

JVoon. 

J^^Mnt. 

JTooii. 

JVooa. 

JVbon. 

wicb. 

h    m      s 

s 

•        f         n 

// 

tt 

n 

h     m 

Apr. 

1 

1  14  47.66 

-3.224 

+11  30  48.8 

-24.86 

9.818  2026 

-4283.6 

5.08 

13.37 

0  39.5 

2 

1  13  20.35 

4.036 

11  18  57.9 

34.30 

9.808  3110 

3953.6 

5.19 

13.68 

0  34.1 

3 

1  11  34.76 

4.745 

11    3  26.7 

43.19 

9.799  2523 

3500.0 

5.30 

13.97 

0  28.4 

4 

1    9  33.50 

5.340 

10  44  30.5 

51.37 

9.791 1029 

3196.7 

5.41 

14.24 

0  22.5 

5 

1    7  19.43 

5.811 

10  22  27.9 

58.70 

9.783  9284 

2778.2 

5.49 

14.47 

0  16.3 

6 

1    4  55.64 

-6.150 

+  9  57  41.0 

-65.03 

9.777  7831 

-2340.1 

5.57 

14.68 

0  10.0 

7 

1    2  25.33 

6.354 

9  30  35.2 

70.26 

9.772  7062 

1889.0 

5.64 

14.85 

to       S.f 

\  8      57.1 

8 

0  59  51.73 

6.423 

9    1  38.1 

74.30 

9.768  7212 

1431.3 

5.69 

14.99 

23  50.6 

9 

0  57  18.06 

6.361 

8  31  18.9 

77.09 

9.765  8356 

973.9 

5.73 

15.09 

23  44.2 

10 

0  54  47.40 

6.174 

8    0    8.1 

78.61 

9.764  0408 

523.5 

5.75 

15.15 

23  37.9 

11 

0  52  22.65 

-  6.871 

+  7  28  35.6 

-78.89 

9.763  3124 

-    86.2 

5.76 

15.18 

23  31.7 

12 

0  50    6.42 

5.465 

6  57  11.1 

77.97 ' 

9.763  6119 

+  332.3 

5.76 

15.17 

23  25.7 

13 

0  48    1.03 

4.970 

6  26  22.0 

75.95 

9.764  8890 

727.8 

5.74 

15.12 

23  19.9 

14 

0  46    8.48 

4.398 

5  56  33.7 

72.92 

9.767  0840 

1096.6 

5.71 

15.05 

23  14.3 

15 

0  44  30.40 

3.766 

5  28    8.6 

69.03 

9.770  1293 

1436.1 

5.67 

14.94 

23    9.0 

16 

0  43    8.09 

-3.086 

+  51  26.2 

-64.39 

9.773  9527 

+1745.0 

5.62 

14.81 

23    4.0 

17 

0  42    2.52 

2  373 

4  36  42.7 

59.14 

9.778  4804 

2022.9 

5.57 

14.66 

22  59.2 

18 

0  41  14  34 

1.639 

4  14  11.2 

53.42 

9.783  6378 

2260.8 

5.50 

14.48 

22  54.8 

19 

0  40  43.95 

0.892 

3  54    1.6 

47.33 

9.789  3517 

2486.9 

5.43 

14.29 

22  50.6 

20 

0  40  31.52 

-0.144 

3  36  21.3 

41.00 

9.795  5524 

2875.7 

5.35 

J4.09 

22  46.8 

21 

0  40  36.99 

+  0.598 

+  3  21  14.8 

-34.52 

9.802  1735 

+2837.6 

5.27 

13.88 

22  43.2 

22 

0  41    0.15 

1.320 

3    8  45.1 

27.96 

9.809  1533 

2975.2 

5.19 

13.66 

22  39.9 

28 

0  41  40.68 

2.045 

2  58  52.7 

21.41 

9.816  4364 

3090.4 

5.10 

13.43 

22  36.9 

24 

0  42  38.15 

2.740 

2  51  37.0 

14.92 

9.823  9706 

3185.0 

5.01 

13.20 

22  34.2 

25 

0  43  52.02 

3.413 

2  46  55.8 

8.53 

9.831  7101 

3261.7 

4.92 

12.97 

22  31.8 

26 

0  45  21.77 

+  4.062 

+  2  44  46.4 

-  2.28 

9.839  6140 

+3322.8 

4.83 

12.73 

22  29.6 

27 

0  47    6.79 

4.686 

2  45    5.0 

+  3.80 

9.847  6459 

8368.8 

4.75 

12.50 

22  27.6 

28 

0  49    6.48 

5.285 

2  47  47.5 

9.71 

9.855  7744 

3403.0 

4.66 

12.27 

22  25.9 

29 

0  51  20.26 

5.859 

2  52  49.3 

15.41 

9.863  9715 

3426.4 

4.57 

12.04 

22  24.4 

30 

0  53  47.54 

6.410 

3    0    5.5 

20.91 

9.872  2135 

3440.5 

4.48 

11.81 

22  23.1 

May 

1 

0  56  27.76 

+  6.938 

+  39  31.2 

+26.20 

9.880  4795 

+3446.6 

4.40 

11.59 

22  22.0 

2 

0  59  20.39 

7.444 

3  21    1.3 

31.28 

9.888  7518 

3445.9 

4.32 

11.37 

22  21.1 

3 

1    2  24.93 

7.931 

3  34  31.0 

36.15 

9.897  0153 

3439.4 

4.24 

11.16 

22  20.4 

4 

1    5  40.92 

8.399 

3  49  55.1 

40.82 

9.905  2571 

3428.0 

4.16 

10.95 

22  19.9 

4 

5 

1    9    7.96 

8.851 

4    7    8.9 

45.30 

9.913  4660 

3412.1 

4.08 

10.74 

22  19.6 

6 

1  12  45.66 

+  9.288 

+  4  26    7.7 

+49.57 

9.921  6322 

+3392.6 

4.00 

10.54 

22  19.5 

7 

1  16  33.67 

9.712 

4  46  46.6 

53.64 

9.929  7479 

3369.9 

3.93 

10.35 

22  19.5 

8 

1  20  31.73 

10.125 

5    9    1.2 

57.54 

9.937  8054 

8344.3 

3.86 

10.16 

22  19.6 

9 

1  24  39.57 

10.527 

5  32  47.2 

61.26 

9.945  7985 

3316.3 

3.79 

9.97 

22  20.0 

10 

1  28  56.98 

10.922 

5  58    0.1 

64.79 

9.953  7218 

3286.0 

3.72 

9.79 

22  20.5 

11 

1  33  23.79 

-fll.311 

+  6  24  35.8 

+68.15 

9.961  5696 

+3253.6 

3.65 

9.61 

22  21.1 

12 

1  37  59.88 

11.695 

6  52  30.1 

71.34 

9.969  3375 

3219.8 

3.58 

9.44 

22  21.9 

13 

1  42  45.14 

12.076 

7  21  38.9 

74.36 

9.977  0204 

3182.8 

3.52 

9.28 

22  22.9 

14 

1  47  39.54 

12.457 

7  51  58.1 

77.21 

9.984  6136 

3144.5 

3.46 

9.12 

22  24.0 

' 

15 

1  52  43.05 

12.836 

8  23  23.8 

79.90 

9.992  1126 

8104.8 

3.40 

8.96 

22  25.2 

16 

1  57  55.69 

+13.218 

+  8  55  51.9 

+82.42 

9.999  5123 

+3061.8 

3.35 

8.81 

22  26.7 

17 

2    3  17.52 

+13.602 

+  9  29  18.5 

+84.76 

0.006  8075 

+8017.1 

3.29 

8.66 

22  28.2 
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GREENWICH  MEAN  TIME. 


Dsta. 

^S5sr^ 

Var.  per 
Hour. 

Apparent 
DedinatiGD. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth, 

Var.  per 
Hoot. 

Semi- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

Tnm.«?it, 
lieridian 

of 
Qrwn- 

Noon. 

JVbon. 

JVbon. 

Noon. 

JVoon. 

JVbon. 

JVbon. 

JVbon. 

wich. 

h    m      8 

s 

•      /       /» 

n 

ti 

t$ 

h     m 

May    17 

2    3  17.52 

4-13.602 

+  9  29  18.5 

+84.76 

0.006  8075 

+3017.1 

3.29 

8.66 

22  28.2 

18 

2    8  48.62 

13.991 

10    3  39.2 

86.94 

0.013  9921 

2969.7 

3.24 

8.52 

22  29.9 

19 

2  14  29.12 

14.385 

10  38  50.0 

88.93 

0.021  0598 

2919.6 

3.18 

8.38 

22  31.8 

20 

2  20  19.16 

14.786 

11  14  46.4 

90.74 

0.028  0036 

2866.3 

3.13 

8.25 

22  33.9 

21 

2  26  18.92 

15.195 

11  51  23.9 

92.35 

0.034  8153 

2809.6 

3.08 

8.12 

22  36.1 

22 

2  32  28.60 

•1-15.613 

+12  28  37.8 

+93.77 

0.041  4863 

+2748.9 

3.04 

8.00 

22  38.5 

23 

2  38  48.41 

16.040 

13    6  23.0 

94.96 

0.048  0063 

2G83.8 

2.99 

7.88 

22  41.0 

24 

2  45  18.59 

16.477 

13  44  34.1 

95.93 

0.054  3645 

2613.9 

2.95 

7.77 

22  43.8 

25 

2  51  59.39 

16.924 

14  23    5.3 

96.64 

0.060  5484 

2538.4 

2.91 

7.66 

22  46.7 

26 

2  58  51.04 

17.382 

15    1  50.6 

97.09 

0.066  5441 

2457.0 

2.87 

7.55 

22  49.8 

27 

3    5  53.80 

+17.849 

+  15  40  43.1 

+97.24 

0.072  3366 

+2369.0 

2.83 

7.45 

22  53.1 

28 

3  13    7.86 

18.325 

16  19  35.7 

97.09 

0.077  9095 

2273.8 

2.79 

7.35 

22  56.5 

29 

3  20  33.45 

18.808 

16  58  20.5 

96.59 

0.083  2445 

2170.8 

2.76 

7.27 

23    0.2 

30 

3  28  10.69 

19.296 

17  36  48.9 

95.72 

0.088  3227 

2059.4 

2.73 

7.18 

23    4.1 

31 

3  35  59.70 

19.788 

18  14  51.8 

94.46 

0.093  1226 

1939.1 

2.70 

7.10 

23    8.2 

June      1 

3  44    0.48 

+20.277 

+18  52  19.4 

+92.77 

0.097  6232 

+1809.7 

2.67 

7.03 

23  12.4 

2 

3  52  12.95 

20.761 

19  29    1.0 

90.62 

0.101  8013 

1670.6 

2.64 

6.96 

23  16.9 

3 

4    0  36.93 

21.235 

20    4  45.5 

88.01 

0.105  6343 

1521.9 

2.62 

6.90 

23  21.6 

4 

4    9  12.09 

21.692 

20  39  21.3 

84.89 

0.109  0988 

1363.7 

2.60 

6.85 

23  26.4 

5 

4  17  57.96 

22.126 

21  12  36.1 

81.26 

0.112  1726 

1196.3 

2.58 

6.80 

23  31.4 

6 

4  26  53.90 

+22.530 

+21  44  17.9 

+77.13 

0.114  8342 

+1020.4 

2.57 

6.76 

23  36.6 

7 

4  35  59.10 

22.896 

22  14  14.2 

72.48 

0.117  0647 

837.0 

2.55 

6.72 

23  41.9 

8 

4  45  12.56 

23.218 

22  42  13.2 

67.36 

0.118  8470 

647.4 

2.54 

6.69 

23  47.3 

9 

4  54  33.17 

23.489 

23    8    3.6 

61.77 

0.120  1683 

453.0 

2.53 

6.67 

23  52.8 

10 

5    3  59.60 

23.704 

23  31  34.8 

55.77 

0.121  0192 

255.7 

2.53 

6.66 

23  58.4 

11 

5  13  30.46 

+23.857 

+23  52  37.7 

+49.42 

0.121  3949 

+    57.4 

2.53 

6.65 

12 

5  23    4.23 

23.946 

24  11    4.5 

42.78 

0.121  2952 

-  140.2 

2.53 

6.65 

0    4.0 

13 

5  32  39.34 

23.909 

24  26  49.3 

35.92 

0.120  7243 

334.9 

2.53 

6.66 

0    9.7 

14 

5  42  14.22 

23.927 

24  39  47.6 

28.92 

0.119  6914 

525.0 

2.54 

6.68 

0  15.4 

15 

5  51  47.32 

23.821 

24  49  57.1 

21.86 

0.118  2090 

709.1 

2.54 

6.70 

0  21.0 

16 

6    1  17.14 

+23.654 

+24  57  17.1 

+14.81 

0.116  2939 

-  885.6 

2.56 

6.73 

0  26.6 

17 

6  10  42.28 

23.432 

25    1  48.6 

7.84 

0.113  9648 

1053.8 

2.57 

6.77 

0  32.1 

18 

6  20    1.46 

23.158 

25    3  34.4 

+  1.01 

0.111  2429 

1212.9 

2.59 

6.81 

0  37.5 

19 

6  29  13.51 

22.839 

25    2  38.5 

-  5.63 

0.108  1507 

1362.4 

2.61 

6.86 

0  42.7 

20 

6  38  17.40 

22.479 

24  59    5.9 

12.04 

0.104  7113 

1502.1 

2.62 

6.91 

0  47.9 

21 

6  47  12.26 

+22.087 

+24  53    2.7 

-18.18 

0.100  9481 

-1632.3 

2.65 

6.98 

0  52.9 

22 

6  55  57.35 

21.666 

24  44  35.8 

24.02 

0.096  8837 

1753.2 

2.67 

7.04 

0  57.7 

23 

7    4  32.03 

21.221 

24  33  52.3 

29.55 

0.092  5400 

1865.1 

2.70 

7.11 

1    2.3 

24 

7  12  55.83 

20.759 

24  21    0.0 

34.75 

0.087  9380 

1968.6 

2.73 

7.19 

1    6.8 

25 

7  21    8.33 

20.281 

24    6    6.7 

39.63 

0.083  0970 

2064.2 

2.76 

7.27 

1  11.0 

26 

7  29    9.25 

+19.794 

+23  49  20.3 

-44.18 

0.078  0357 

-2152.5 

2.79 

7.35 

1  15.1 

27 

7  36  58.36 

19.298 

23  30  48.6 

48.40 

0.072  7703 

2234.3 

2.83 

7.44 

1  19.0 

28 

7  44  35.51 

18.797 

23  10  39.6 

52.30 

0.067  3160 

2309.9 

2.86 

7.54 

1  22.7 

29 

7  52    0.61 

18.294 

22  49    0.8 

55.88 

0.061  6869 

2380.2 

2.90 

7.63 

1  26.1 

30 

7  59  13.61 

17.789 

22  25  59.7 

59.16 

0.055  8948 

2445.6 

2.94 

7.74 

1  29.4 

July      1 

8    6  14.49 

+17.284 

+22    1  43.6 

-62.14 

0.049  9515 

-2506.5 

2.98 

7.84 

1  32.5 

2 

8  13    3.26 

+16.780 

+21  36  19.5 

-^.83 

0.043  8664 

-iwa.T ' 

U.^7. 

L  n.^^ 

^  ^.^^^ 
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• 

Date. 

AMBDskm. 

Var.per 
Hour. 

Appvpnt 
Dedmation. 

Var.per 
Hour. 

Iionrlthm  of 

Distanco 
from  Earth. 

Var.per 
Hour. 

Seml- 

diam- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Noon. 

Noon, 

Jvoofi. 

Noon. 

JVoofi. 

Noon. 

Noon. 

A'oon. 

wich. 

h    m       s 

8 

•        f         #/ 

n 

ft 

tt 

h      m 

Oct.      1 

12  40    7.75 

+15.580 

-  3  13  35.3 

-115.45 

0.149  5193 

+  290.0 

2.37 

6.24 

0    3.5 

2 

12  46  20.29 

15.4M 

3  59  35.1 

114.52 

0.150  1095 

202.4 

2.37 

6.23 

0    5.7 

3 

12  52  30.16 

15.358 

4  45  11.5 

113.50 

0.150  4940 

118.6 

2.36 

6.22 

0    8.0 

4 

12  58  37.54 

15.258 

5  30  22.3 

112.39 

0.150  6814 

+    37.9 

2.36 

6.22 

0  10.1 

5 

13    4  42.59 

15.165 

6  15    5.4 

111.19 

0.150  6780 

-    40.1 

2.36 

6.22 

0  12.3 

6 

13  10  45.51 

+15.079 

-  6  59  18.8 

-109.92 

0.150  4907 

-  115.7 

2.36 

6.22 

0  14.4 

7 

13  16  46.45 

15.001 

7  43    0.8 

108.57 

0.150  1244 

189.2 

2.37 

6.23 

0  16.5 

8 

13  22  45.59 

14.929 

8  26    9.8 

107.17 

0.149  5841 

260.0 

2.37 

6.24 

0  18.5 

9 

13  28  43.08 

14.863 

9    8  44.3 

105.70 

0.148  8733 

331.2 

2.37 

6.25 

0  20.5 

10 

13  34  39.09 

14.805 

9  50  42.8 

104.17 

0.147  9951 

400.4 

2.38 

6.26 

0  22.5 

11 

13  40  33.77 

+14.752 

-10  32    3.9 

-102.58 

0.146  9522 

-  468.7 

2.38 

6.27 

0  24.5 

12 

13  46  27.25 

14.705 

11  12  46.3 

100.94 

0.145  7459 

536.4 

2.39 

6.29 

0  26.4 

13 

13  52  19.68 

14.664 

11  52  48.8 

99.26 

0.144  3776 

603.8 

2.40 

6.31 

0  28.4 

14 

13  58  11.18 

14.628 

12  32  10.2 

97.52 

0.142  8476 

671.2 

2.41 

6.33 

0  30.3 

15 

14    4    1.85 

14.596 

13  10  49.1 

95.72 

0.141 1558 

738.8 

2.42 

6.36 

0  32.2 

16 

14    9  51.81 

+14.568 

-13  48  44.4 

-  93.88 

0.139  3017 

-  806.5 

2.43 

6.39 

0  34.1 

17 

14  15  41.13 

14.543 

14  25  54.9 

91.99 

0.137  2841 

874.9 

2.43 

6.41 

0  36.0 

18 

14  21  29.89 

14.521 

15    2  19.3 

90.04 

0.135  1014 

944.2 

2.45 

6.45 

0  37.8 

19 

14  27  18.16 

14.501 

15  37  56.4 

88.04 

0.132  7510 

1014.6 

2.46 

6.48 

0  39.7 

20 

14  33    5.97 

14.483 

16  12  45.0 

86.00 

0.130  2306 

1085.9 

2.48 

6.52 

0  41.6 

21 

14  38  53.36 

+14.466 

-16  46  43.8 

-  83.89 

0.127  5372 

-1159.0 

2.49 

6.56 

0  43.4 

22 

14  44  40.33 

14.448 

17  19  51.5 

81.74 

0.124  6662 

1233.8 

2.51 

6.60 

0  45.3 

23 

14  50  26.86 

14.420 

17  62    6.7 

70.52 

0.121  6145 

1310.0 

2.53 

6.65 

0  47.1 

24 

14  56  12.94 

14.410 

18  23  28.1 

77.25 

0.118 '3766 

1388.5 

2.54 

6.70 

0  48.9 

25 

15    1  58.50 

14.387 

18  53  54.8 

74.92 

0.114  9477 

1460.3 

2.56 

6.75 

0  50.7 

26 

15    7  43.46 

+14.350 

-19  23  23.8 

-  72.63 

0.111  3217 

-1552.7 

2.59 

6.81 

0  52.6 

27 

15  13  27.70 

14.327 

19  51  55.2 

70.07 

0.107  4926 

1638.7 

2.61 

6.87 

0  54.3 

28 

15  19  11.10 

14.288 

20  19  26.8 

67.55 

0.103  4533 

1727.8 

2.63 

6.93 

0  56.1 

29 

15  24  53.45 

14.241 

20  45  57.0 

64.96 

0.099  1965 

1820.0 

2.66 

7.00 

0  57.9 

30 

15  30  34.57 

14.184 

21  11  24.3 

62.30 

0.094  7144 

1015.7 

2.69 

7.08 

0  59.6 

31 

15  36  14.16 

+14.114 

-21  35  46.9 

-  60.57 

0.089  9981 

-2015.1 

2.72 

7.15 

1    1.4 

Nov.     1 

15  41  51.92 

14.030 

21  59    3.0 

56.76 

0.085  0389 

2118.3 

2.75 

7.23 

1    3.0 

2 

15  47  27.49 

13.981 

22  21  10.7 

53.87 

0.079  8268 

2225.7 

2.78 

7.32 

1    4.7 

3 

15  53    0.44 

13.812 

22  42    8.2 

50.91 

0.074  3520 

2337.4 

2.81 

7.41 

1    6.3 

4 

15  58  30.27 

13.670 

23    1  53.5 

47.86 

0.068  6036 

3453.7 

2.85 

7.51 

1    7.9 

5 

16    3  56.40 

+13.503 

-23  20  24.6 

-44.72 

0.062  5706 

-2574.6 

2.89 

7.62 

1    9.3 

6 

16    9  18.18 

13.306 

23  37  39.2 

41.49 

0.056  2418 

27U0.3 

2.94 

7.73 

1  10.8 

7 

16  14  34.84 

18.076 

23  53  35.3 

38.17 

0.049  6053 

2830.0 

2.98 

7.85 

1  12.1 

8 

16  19  45.52 

12.807 

24    8  10.6 

34.75 

0.042  6495 

3066.4 

3.03 

7.98 

1  13.3 

9 

16  24  49.24 

12.494 

24  21  22.7 

31.24 

0.035  3627 

8106.7 

3.08 

8.11 

1  14.4 

10 

16  29  44.84 

+12.130 

-24  33    9.2 

-27.62 

0.027  7339 

-3251.4 

3.14 

8.26 

1  15.4 

11 

16  34  31.05 

11.711 

24  43  27.5 

23.89 

0.019  7526 

8400.3 

3.19 

8.41 

1  16.2 

12 

16  39    6.43 

11.226 

24  52  14.9 

20.04 

0.011 4100 

3552.4 

3.25 

8.57 

1  16.9 

13 

16  43  29.31 

10.668 

24  59  28.6 

16.08 

0.002  6992 

8706.9 

3.32 

8.75 

1  17.3 

14 

16  47  37.85 

10.029 

25    5    5.6 

11.08 

9.993  6162 

3862.3 

3.39 

8.93 

1  17.5 

15 

16  5X  29.97 

+  9.298 

-25    9    2.7 

-    7.75 

9.984  1615 

-1016.4 

3.47 

9.13 

1  17.4 

16 

16  55    3.34 

+  8.465 

-25  11  16.4 

-    3.37 

9.974  3406 

-4166.6 

3.55 

v.Orx 

1  17.0 

MEECXJEY,  1919. 


141 


GREENWICH  MEAN  TIME.   ** 


Date. 

Var.pw 

Apptrent 

Var.per 
Hoar. 

Logarithm  of 

DirtaDce 
fhmi  Earth. 

Var.per 
Hour. 

Soml- 

diam- 

«t«r. 

Hot. 

Paral- 

laz. 

Traiuiit, 
Mtfidlan 

of 
QrMD- 

Noon, 

Noon. 

JVbon. 

Noon. 

Noon. 

JVbon. 

Noim. 

JVben. 

wich. 

h   m      8 

8 

•     /      // 

n 

tt 

// 

h     m 

Nov.    16 

16  55    3.34 

+  8.465 

-25  11  16.4 

-3.37 

9.974  3406 

-4166.6 

3.55 

9.34 

1  17.0 

17 

16  58  15.42 

7.622 

25  11  43.0 

+  1.18 

9.964  1676 

4300.6 

3.63 

9.56 

1  16.2 

18 

17    1    3.40 

6.456 

25  10  18.2 

5.91 

9.953  6644 

4440.6 

3.72 

9.79 

1  15.1 

19 

17    3  24.25 

5.260 

25    6  57.7 

10.84 

9.942  8670 

4563.8 

3.81 

10.04 

1  13.4 

20 

17    5  14.78 

3.027 

25    1  36.2 

16.99 

9.931  8258 

4642.4 

3.91 

10.30 

1  11.3 

21 

17    6  31.65 

•f  2.454 

-24  54    8.3 

+21.37 

9.920  6104 

-4607.4 

4.01 

10.57 

1    8.6 

22 

17    7  11.55 

+  0.847 

24  44  28.1 

27.02 

9.909  3136 

4706.4 

4.12 

10.84 

1    6.3 

23 

17    7  11.32 

-0.886 

24  32  29.1 

32.94 

9.898  0546 

4663.8 

4.23 

11.13 

1    1.4 

24 

17    6  28.17 

2.724 

24  18    5.2 

39.09 

9.886  9822 

4650.8 

4.34 

11.42 

0  56.7 

25 

17    5    0.01 

4.630 

24    1  11.0 

46.45 

9.876  2766 

4355.7 

4.44 

11.70 

0  51.3 

26 

17    2  45.76 

-6.655 

-23  41  42.7 

+51.91 

9.866  1509 

-4065.8 

4.55 

11.98 

0  45.1 

27 

16  59  45.75 

8.431 

23  19  39.7 

68.31 

9. out}  o44o 

3671.2 

4.65 

12.24 

0  38.2 

28 

16  56    2.10 

10.178 

22  55    6.3 

64.40 

9.848  6174 

3166.4 

4.73 

12.47 

0  30.5 

29 

16  51  38.99 

11.704 

22  28  13.7 

60.84 

9.841  7337 

2552.6 

4.81 

12.67 

0  22.2 

30 

16  46  42.82 

12.917 

21  59  22.2 

74.24 

9.836  4450 

1839.6 

4.87 

12.82 

0  13.4 

Dec.      1 

16  41  22.11 

-13.737 

-21  29    2.0 

+n.i7 

9.832  9673 

-1047.4 

4.91 

12.93 

/    0       4.8 

\  SS     51.7 

2 

16  35  47.06 

14.104 

20  57  53.2 

78.23 

9.831  4584 

-  204.2 

4.92 

12.97 

23  45.2 

3 

16  30    8.95 

13.992 

20  26  44.3 

77.14 

9.831  9999 

+  655.1 

4.92 

12.96 

23  35.8 

4 

16  24  39.23 

13.409 

19  56  28.7 

73.78 

9.834  5857 

1493.2 

4.89 

12.88 

23  26.7 

5 

16  19  28.71 

12.402 

19  28    0.1 

68.26 

9.839  1224 

2275.6 

4.84 

12.75 

23  18.1 

6 

16  14  46.75 

-11.043 

-19    2    7.6 

+60.83 

9.845  4412 

+2974.0 

4.77 

12.56 

23  10.1 

7 

16  10  40.74 

9.421 

18  39  32.2 

51.92 

9.853  3142 

3568.6 

4.69 

12.34 

23    2.8 

8 

16    7  15.91 

7.628 

18  20  43.3 

42.04 

9.862  4796 

4050.2 

4.59 

12.08 

22  56.2 

9 

16    4  35.30 

5.749 

18    5  58.2 

31.68 

9.872  6637 

4417.9 

4.48 

11.80 

22  50.3 

10 

16    2  40.07 

3.857 

17  55  22.6 

21.31 

9.883  5995 

4678.2 

4.37 

11.50 

22  45.1 

11 

16    1  29.78 

-  2.011 

-17  48  52.2 

+11.31 

9.895  0416 

+4841.9 

4.26 

11.21 

22  40.7 

12 

16    1    2.84 

-0.251 

17  46  14.8 

+  1.93 

9.906  7741 

4922.6 

4.14 

10.91 

22  37.0 

13 

16    1  16.85 

+  1.398 

17  47  12.8 

-  6.62 

9.918  6148 

4934.4 

4.03 

10.61 

22  33.9 

14 

16    2    8.95 

2.921 

17  51  25.1 

14.25 

9.930  4149 

4891.0 

3.92 

10.33 

22  31.4 

15 

16    3  36.02 

4.313 

17  58  28.9 

20.91 

9.942  0572 

4804.7 

3.82 

10.06 

22  29.4 

16 

16    5  34.93 

+  6.575 

-18    8    1.0 

-26.61 

9.953  4517 

+4686.3 

3.72 

9.80 

22  27.9 

17 

16    8    2.62 

6.713 

18  19  38.8 

31.39 

9.964  5329 

4544.8 

3.63 

9.55 

22  26.8 

18 

16  10  56.20 

7.734 

18  33    0.9 

35.31 

9.975  2540 

43S7.4 

3.54 

9.32 

22  26.1 

19 

16  14  13.00 

8.649 

18  47  47.4 

38.44 

9.985  5847 

422U.3 

3.46 

9.10 

22  25.8 

20 

16  17  50.60 

9.468 

19    3  40.1 

40.84 

9.995  5070 

4047.6 

3.38 

8.89 

22  25.7 

21 

16  21  46.79 

+10.201 

-19  20  22.7 

-42.60 

0.005  0118 

+3873.0 

3.30 

8.70 

22  26.0 

22 

16  25  59.62 

10.856 

19  37  40.3 

43.77 

0.014  0982 

3699.3 

3.24 

8.52 

22  26.5 

23 

16  30  27.35 

11.444 

19  55  19.8 

44.44 

0.022  7704 

3528.1 

3.17 

8.35 

22  27.2 

24 

16  35    8.46 

11.972 

20  13    9.8 

44.65 

0.031 0361 

3360.8 

3.11 

8.19 

22  28.2 

25 

16  40    1.57 

12.446 

20  30  59.7 

44.45 

0.038  9062 

3198.5 

3.06 

8.05 

22  29.3 

26 

16  45    5.50 

+12.874 

-20  48  40.5 

-43.90 

0.046  3933 

+3041.6 

3.00 

7.91 

22  30.6 

27 

16  50  19.21 

13.262 

21    6    4.3 

43.03 

0.053  5108 

2890.7 

2.95 

7.78 

22  32.0 

28 

16  55  41.77 

13.613 

21  23    3.8 

41 .88 

0.060  2735 

2745.8 

2.91 

7.67 

22  33.5 

29 

17    1  12.36 

13.932 

21  39  32.8 

40.49 

0.066  6953 

2606.8 

2.87 

7.55 

22  35.2 

30 

17    6  50.28 

14.223 

21  55  25.7 

38.88 

0.072  7908 

2473.7 

2.83 

7.44 

22  37.0 

31 

17  12  34.89 

+14.490 

-22  10  37.6 

-37.08 

0.078  5737 

+2346.3 

.   1.^^\7fL^55i 

32 

17  18  25.64 

•     •     •     » 

-22  25    4.0 

•      •      a 

i  o.cy%4  ^h1^ 

\         •     «     •     • 

A  i.'K 

A^^*«^r 

U2  MERCURY,  1919. 

fOR  MEAN  NOON. 


MERCURY,  1919.  143 

FOK  MEAN  NOON. 


144  MEBCTJBY,  1919. 

FOB  MEAN  NOON. 


I 


MEECURY,  1919.  145 

FOR  G  MEAN  NOON. 
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146  MEECtfEY,  1919. 

FOR  MEAN  NOON. 


MERCURY,  1919.  147 

FOR  MEAN  NOON. 


148  MEKCUKY.  1919. 

FOB  MEAN  NOON. 


MERCURY,  1919.  149 

FOB  MEAN  NOON. 


160  VENUS,  1919. 

GREENWICH  MEAN  TIME. 


VENUS,  1919.  151 

GREENWICH  MEAN  TIME. 


152  VENUS,  1919. 

GREENWICH  MEAN  TIME. 


VENUS,  1919. 


153 


GREENWICH  MEAN  TIME. 


D«t«. 

Apparent 

l.i«ht 
Asoeaskm. 

Var.pcr 
Hour. 

Apparent 
Dedmatlon. 

Var.  per 
Hour. 

Locarithm  of 

Distance 
from  Karth. 

Var.  per 
Hoar. 

Semi- 

diam- 

etor. 

Hot. 

Paral- 

lax. 

Transit, 
Merkliun 

of 
Oreen- 

JVoon.* 

Noon, 

iVoofi. 

Noon. 

JVmh. 

JVbon. 

Noon. 

Noon. 

wicb. 

h   m       8 

3 

•      /      /f 

It 

ir 

It 

h      m 

May  17 

6  24     1.66 

-t-12.097 

+25  34  28.0 

-3.80 

0.034  9956 

-1216.7 

7.89 

8.12 

2  47.6 

18 

6  29    6.04 

12.667 

25  32  34.1 

5.60 

0.032  0592 

1230.3 

7.94 

8.17 

2  48.8 

19 

6  34    9.67 

12.634 

25  29  59.4 

7J» 

0.029  0899 

1244.1 

8.00 

8.23 

2  49.9 

20 

6  39  12.47 

12.509 

25  20  44.0 

8.08 

0.026  0873 

1258.1 

8.05 

8.29 

2  51.0 

21 

6  44  14.38 

12.660 

25  22  48.3 

10:66 

0.023  0510 

1272.2 

8.11 

8.35 

2  52.1 

22 

6  49  15.33 

4-12.510 

+25  18  12.5 

-12.32 

0.019  9808 

-1286.4 

8.16 

8.40 

2  53.1 

23 

6  54  15.27 

12.475 

25  12  56.9 

13.08 

0.016  8762 

1300.8 

8.22 

8.46 

2  54.2 

24 

6  59  14.13 

12.429 

25    7     1.8 

15.61 

0.013  7368 

1315.4 

8.29 

8.53 

2  55.2 

25 

7    4  11.85 

12.380 

25    0  27.7 

17.23 

0.010  5620 

1330.2 

8.35 

8.59 

2  56.2 

26 

7    9    8.37 

12.320 

24  53  14.8 

18.84 

0.007  3515 

1345.2 

8.40 

8.65 

2  57.2 

27 

7  14    3.63 

+12.276 

+24  45  23.7 

-20.42 

0.004  1047 

-1360.5 

8.47 

8.72 

2  58.2 

28 

7  18  57.58 

12.210 

24  36  54.8 

21.98 

0.000  8210 

1375.0 

8.53 

8.78 

2  59.2 

29 

7  23  50.14 

12.161 

24  27  48.6 

23.53 

9.997  5000 

1301.6 

8.60 

8.85 

3    0.1 

30 

7  28  41.27 

12.100 

24  18    5.5 

25.06 

9.994  1410 

1407.5 

8.67 

8.92 

3    1.0 

31 

7  33  30.91 

12.036 

24    7  46.1 

26.56 

9.990  7437 

1423.6 

8.73 

8.99 

3    1.9 

fane    1 

7  38  18.99 

+11.970 

+23  56  51.0 

-28.03 

9.987  3075 

-1430.0 

8.80 

9.06 

3    2.8 

2 

7  43    5.46 

11.902 

23  45  20.7 

20.40 

9.983  8322 

1456.3 

8.87 

9.13 

3    3.6 

3 

7  47  50.27 

11.832 

23  33  15.9 

30.01 

9.980  3172 

1472.0 

8.95 

9.21 

3    4.4 

4 

7  52  33.37 

11.750 

23  20  37.1 

32.31 

9.976  7621 

1489.7 

9.02 

9.28 

3    5.2 

5 

7  57  14.71 

11.685 

23    7  25.0 

33.60 

9.973  1667 

1500.5 

9.09 

9.36 

3    5.9 

6 

8    1  54.25 

+11.609 

+22  53  40.2 

-^.04 

9.969  5306 

-1523.6 

9.17 

9.44 

3    6.6 

7 

8    6  31.94 

11.531 

22  39  23.4 

36.36 

9.965  8534 

1540.8 

9.25 

9.52 

8    7.3 

8 

8  11    7.74 

11.452 

22  24  35.2 

37.65 

9.9621348 

1558.1 

9.33 

9.60 

3    7.9 

9 

8  15  41.61 

11.370 

22    9  16.4 

38.01 

9.958  3745 

1575.5 

9.41 

9.69 

3    8.6 

10 

8  20  13.51 

11.288 

21  53  27.5 

40.15 

9.954  5721 

1503.1 

9.49 

9.77 

3    9.2 

11 

8  24  43.41 

+11.204 

+21  37    9.3 

-41u)6 

9.950  7273 

-1610.0 

9.58 

9.86 

3    9.7 

12 

8  29  11.28 

11.118 

21  20  22.5 

42.54 

9.946  8398 

1628.8 

9.67 

9.95 

3  10.2 

13 

8  33  37.08 

11.032 

21    3    7.8 

43.68 

9.942  9091 

1646.8 

9.75 

10.04 

3  10.7 

14 

8  38    0.80 

10.944 

20  45  25.9 

44.80 

9.938  9350 

1665  U) 

9.84 

10.13 

3  11.1 

15 

8  42  22.40 

10.856 

20  27  17.5 

45.80 

9.934  9169 

1683.4 

9.93 

10.22 

3  11.6 

16 

8  46  41.86 

+10.766 

+20    8  43.4 

-46.95 

9.930  8545 

-1702.0 

10.03 

10.32 

3  11.9 

17 

8  50  59.16 

10.676 

19  49  44.3 

47.07 

9.926  7474 

1720.7 

10.12 

10.42 

3  12.3 

18 

8  55  14.28 

10.584 

19  30  20.9 

48.07 

9.922  5952 

1730.5 

10.22 

10.52 

3  12.6 

19 

8  59  27.19 

10.402 

19  10  34.0 

40.04 

9.918  3974 

1758.7 

10.32 

10.62 

3  12.9 

20 

9    3  37.88 

10.300 

18  50  24.2 

50.87 

9.914  1534 

in8.o 

10.42 

10.72 

3  13.1 

21 

9    7  46.33 

+10.305 

+18  29  52.4 

-^1.78 

9.909  8626 

-1707.6 

10.52 

10.83 

3  13.3 

22 

9  11  52.53 

10.211 

18    8  59.2 

52.65 

9.905  5245 

1817.5 

10.63 

10.94 

3  13.4 

23 

9  15  56.46 

10.116 

17  47  45.5 

53.40 

9.901 1384 

1837.6 

10.74 

11.05 

3  13.5 

24 

9  19  58.09 

10.020 

17  26  12.0 

54.20 

9.896  7036 

1858.1 

10.84 

11.16 

3  13.6 

25 

9  23  57.41 

0.023 

17    4  19.6 

55.07 

9.892  2194 

1878.8 

10.96 

11.28 

3  13.6 

26 

9  27  54.40 

+  0.826 

+16  42    8.9 

-^55 .81 

9.887  6850 

-1800.0 

11.08 

11.40 

3  13.6 

27 

9  31  49.03 

0.727 

16  19  40.8 

56.52 

9.883  0997 

1021.2 

11.19 

11.52 

3  13.6 

28 

9  35  41.29 

0.628 

15  56  56.1 

57.20 

9.878  4628 

1042.0 

11.31 

11.64 

3  13.5 

29 

9  39  31.14 

0.526 

15  33  55.6 

57.84 

9.873  7736 

1964.8 

11.44 

11.77 

3  13.4 

30 

9  43  18.55 

0.424 

15  10  40.2 

58.44 

9.869  0314 

1087.1 

11.56 

11.90 

3  13.2 

July    1 

9  47    3.50 

+  0.321 

+14  47  10.6 

-^.01 

9.864  2355 

-2000.5 

11.69 

12.C» 

2 

9  50  45.96 

+  0.217 

-hU  23  27.S 

-50.55 

9.859^855 

\-20SlA 

\  \\.%\ 
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GREENWICH  MEAN  TIME. 


Date. 

Ascension. 

Var.per 
Hour. 

Apparent 
Decimation. 

Var.per 
Hour. 

Loearithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meriaian 

of 

Green- 

Noon, 

Noon, 

j\rooii. 

Noon, 

JVoofi. 

Noxm, 

Noon, 

Noon, 

wich. 

h    m       8 

s 

0        /          r/ 

It 

II 

n 

h      m 

July    1 

9  47    3.50 

+0.321 

+14  47  10.6 

-60.01 

9.864  2355 

-2000.5 

11.69 

12.03 

3  13.0 

2 

9  50  45.96 

0.217 

14  23  27.8 

50.55 

9.859  3855 

2032.2 

11.81 

12.16 

3  12.8 

8 

9  54  25.90 

0.111 

13  69  32.6 

60.05 

9.854  4807 

2055.1 

11.95 

12.30 

3  12.5 

4 

9  58    3.28 

0.004 

13  35  25.6 

60.52 

9.849  5207 

2078.2 

12.09 

12.44 

3  12.2 

5 

10    1  38.08 

8.806 

13  11    7.9 

60.05 

9.844  5061 

2101.5 

12.23 

12.59 

3  11.8 

6 

10    5  10.26 

+8.786 

+12  46  40.2 

-61.36 

9.839  4333 

-2125.0 

12.38 

12.74 

3  11.4 

7 

10    8  39.78 

8.676 

12  22    3.4 

61  .n 

9.834  3050 

2148.6 

12.52 

12.89 

3  11.0 

8 

10  12    6.61 

8.661 

11  67  18.3 

62.04 

9.829  1197 

2172.4 

12.67 

13.04 

3  10.5 

9 

10  15  30.71 

8.447 

11  32  25.7 

62.34 

9.823  8772 

2106.4 

12.83 

13.20 

3    9.9 

10 

10  18  52.04 

8.331 

11    7  26.4 

62.60 

9.818  6770 

2220.5 

12.98 

13.36 

3    9.3 

11 

10  22  10.57 

+8.213 

+10  42  21.3 

-62.82 

9.813  2188 

-2244.7 

13.15 

13.53 

3    8.7 

12 

10  25  26.25 

8.083 

10  17  11.3 

63.02 

9.807  8025 

2260.0 

13.31 

13.70 

3    8.0 

13 

10  28  39.03 

7.072 

9  61  67.1 

63.16 

9.802  3277 

2203.4 

13.48 

13.87 

3    7.3 

14 

10  31  48.88 

7.840 

9  26  39.7 

63.28 

9.796  7943 

2317.8 

13.66 

14.05 

3    6.5 

15 

10  34  55.74 

7.723 

9    1  19.7 

63.37 

9.791  2020 

2342.4 

13.83 

14.23 

3    5.7 

16 

10  37  59.56 

+7.605 

+  8  35  68.2 

-63.42 

9.785  6506 

-2367.1 

14.01 

14.42 

3    4.8 

17 

10  41    0.28 

7.466 

8  10  35.9 

63.43 

9.779  8400 

2301.8 

14.20 

14.61 

3    3.8 

18 

10  43  57.86 

7.333 

7  46  13.8 

63.41 

9.774  0700 

2416.6 

14.39 

14.81 

3    2.8 

19 

10  46  52.23 

7.108 

7  19  62.7 

63.35 

9.768  2404 

2441.5 

14.58 

16.01 

3    1.8 

20 

10  49  43.32 

7.060 

6  54  33.4 

63.25 

9.762  3510 

2466.4 

14.78 

16.21 

3    0.7 

21 

10  52  31.08 

+6.010 

+  6  29  17.0 

-63.11 

9.756  4018 

-2401.3 

14.98 

15.42 

2  59.6 

22 

10  55  16.42 

6.776 

6    4    4.3 

62.04 

9.750  3926 

2516.4 

16.19 

15.63 

2  68.4 

23 

10  57  66.27 

6.628 

6  38  66.4 

62.72 

9.744  3230 

2641.5 

16.40 

15.85 

2  57.1 

24 

11    0  33.63 

6.477 

6  13  64.2 

62.46 

9.738  1932 

2566.6 

16.62 

16.08 

2  55.8 

25 

11    3    7.12 

6.322 

4  48  68.8 

62.15 

9.732  0033 

2501.7 

16.86 

16.31 

2  54.4 

26 

11    5  36.93 

+6.162 

+  4  24  11.2 

-«1.80 

9.726  7533 

-2616.7 

16.08 

16.55 

2  52.9 

27 

11    8    2.86 

6.008 

3  69  32.6 

61.41 

9.719  4436 

2641.6 

16.31 

16.79 

2  51.4 

28 

11  10  24.77 

6.828 

3  36    4.1 

60.06 

9.713  0744 

2666.1 

16.66 

17.04 

2  49.8 

29 

11  12  42.55 

6.608 

3  10  47.0 

60.46 

9.706  6467 

2000.3 

16.80 

17.29 

2  48.1 

30 

11  14  66.07 

6.472 

2  46  42.6 

60.01 

9.700  1613 

2714.1 

17.06 

17.55 

2  46.4 

31 

11  17    6.18 

+6.286 

+  2  22  61.9 

-60.30 

9.693  6194 

-2737.3 

17.31 

17.82 

2  44.6 

Aug.    1 

11  19    9.76 

6.004 

1  69  16.4 

58.64 

9.687  0226 

2750.0 

17.68 

18.09 

2  42.7 

2 

11  21    9.62 

4.804 

1  36  67.5 

57.02 

9.680  3725 

2781.7 

17.86 

18.37 

2  40.8 

3 

11  23    4.63 

4.688 

1  12  66.5 

67.15 

9.673  6712 

2802.6 

18.13 

18.66 

2  38.8 

4 

11  24  64.61 

4.476 

0  60  14.9 

56.31 

9.666  9210 

2822.4 

18.41 

18.96 

2  36.7 

5 

11  26  39.40 

+4.256 

+  0  27  64.2 

-n56.40 

9,660  1247 

-2841.0 

18.70 

19.25 

2  34.5 

6 

11  28  18.83 

4.020 

+  0    6  66.0 

54.43 

9.653  2866 

2858.2 

18.99 

19.56 

2  32.2 

7 

11  29  52.72 

3.704 

-  0  16  38.1 

53.40 

9.646  4068 

2873.8 

19.30 

19.86 

2  29.8 

8 

11  31  20.87 

3.561 

0  36  46.4 

52.20 

9.639  4926 

2887.7 

19.61 

20.18 

2  27.3 

9 

11  32  43.11 

3.301 

0  67  27.2 

51.10 

9.632  5476 

2800.6 

19.93 

20.51 

2  24.7 

10 

11  33  69.26 

+3.043 

-  1  17  38.6 

-40.84 

9.626  6764 

-2000.3 

20.26 

20.84 

2  22.0 

11 

11  35    9.09 

2.776 

1  37  18.8 

48.50 

9.618  5847 

2016.7 

20.58 

21.18 

2  19.2 

12 

11  36  12.44 

2.509 

1  66  25.8 

47.08 

9.611  6786 

2021.3 

20.91 

21.52 

2  16.3 

13 

11  37    9.12 

2.220 

2  14  67.5 

45.56 

9.604  6648 

2023.0 

21.26 

21.87 

2  13.4 

14 

11  37  68.94 

1.030 

2  32  62.0 

43.07 

9.697  6606 

2021.6 

21.60 

22.23 

2  10.3 

15 

11  38  41.71 

+1US83 

-  2  60    7.1 

-42.28 

9.590  6437 

-2016.0 

21.96 

22.59 

2    7.0 

16 

11  39  17.25 

+1J28 

-  8    6  40.6 

-40^ 

9.683  6626 

-2008.4 

22.31 

22.96 

2    3.7 
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GREENWICH  MEAN  TIME. 


Date. 

Ascension. 

Var.  per 
Hour. 

Apparent 
Declination. 

Var.  per 
Hour. 

Txigarithm  of 

Distance 
from  Lartb. 

Var.  per 
Hour. 

Semi- 

diam- 

eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

JVoon. 

Noon. 

Noon, 

Noon. 

Noon, 

3rooii. 

Noon. 

Noon. 

wich. 

h   m      s 

s 

0            f              If 

It 

// 

n 

h     m 

Lug.  16 

11  39  17.25 

4^1.338 

-3    6  40.6 

-40J«0 

9.583  5526 

-2906.4 

22.31 

22.96 

2    3.7 

17 

11  39  45.40 

1.017 

3  22  30.1 

38.63 

9.576  5866 

2895.9 

22.67 

23.33 

2    0.2 

18 

11  40    6.00 

0.098 

3  37  33.4 

36.64 

9.569  6555 

2879.2 

23.03 

23.70 

1  56.6 

19 

11  40  18.87 

0.373 

3  51  47.8 

34..'>6 

9.562  7701 

2857.9 

23.40 

24.08 

1  52.9 

20 

11  40  23.87 

+0.043 

4    5  10.9 

33.36 

9.555  9417 

2831.6 

23.77 

24.46 

1  49.0 

21 

11  40  20.87 

M).a83 

-4  17  40.0 

-^.06 

9.549  1829 

-2799.9 

24.14 

24.85 

1  45.0 

22 

11  40    9.77 

0.688 

4  29  12.8 

27.66 

9.542  5067 

2762.6 

24.51 

25.23 

1  40.9 

23 

11  39  50.44 

0.978 

4  39  46.3 

26.13 

9.535  9274 

2719.3 

24.89 

25.62 

1  36.6 

24 

11  39  22.82 

1.334 

4  49  17.8 

23.48 

9.529  4598 

26G9.4 

25.26 

26.00 

1  32.2 

25 

11  38  46.88 

1.671 

4  57  44.7 

19.74 

9.523  1198 

2612.8 

25.64 

26.39 

1  27.7 

26 

11  38    2.61 

-2.018 

-5    5    4.6 

-16.90 

9.516  9244 

-2548.7 

26.00 

26.76 

1  23.0 

27 

11  37  10.02 

2.363 

5  11  14.8 

13.94 

9.510  8925 

2476.7 

26.37 

27.14 

1  18.2 

28 

11  36    9.20 

2.704 

5  16  12.8 

10.88 

9.505  0428 

2396.7 

26.73 

27.51 

1  13.3 

29 

11  35    0.28 

3.030 

5  19  56.5 

7.74 

9.499  3949 

2308.5 

27.08 

27.87 

1    8.2 

30 

11  33  43.41 

3.366 

5  22  23.7 

4.52 

9.493  9688 

2211.7 

27.42 

28.22 

1    3.0 

31 

11  32  18.84 

-^.681 

-5  23  32.9 

-1.23 

9.488  7857 

-8106.1 

27.75 

28.56 

0  57.6 

tept.    1 

11  30  46.84 

3.983 

5  23  22.6 

+  2.10 

9.483  8665 

1991.7 

28.06 

28.88 

0  52.2 

2 

11  29    7.86 

4.366 

5  21  52.0 

6.46 

9.479  2326 

1868.4 

28.36 

29.19 

0  46.6 

3 

11  27  22.24 

4.533 

5  19    0.3 

8.86 

9.474  9051 

1736.4 

28.64 

29.48 

0  40.9 

4 

11  25  30.52 

4.776 

5  14  47.4 

13.22 

9.470  9045 

1596.0 

28.91 

29.76 

0  35.1 

5 

11  23  33.24 

-4.994 

-5    9  13.8 

+15.57 

9.467  2508 

-1447.4 

29.16 

30.01 

0  29.3 

6 

11  21  31.05 

6.184 

5    2  20.6 

18.85 

9.463  9632 

1291.0 

29.38 

30.24 

0  23.3 

7 

11  19  24.62 

6.346 

4  54    9.3 

33U)6 

9.461 0596 

1137.6 

29.58 

30.44 

0  17.3 

8 

11  17  14.69 

6.476 

4  44  42.5 

35.15 

9.458  5559 

957.9 

29.74 

30.61 

0  11.2 

9 

11  15    2.08 

6.670 

4  34    3.2 

38.10 

9.456  4662 

783.7 

29.89 

30.76 

f    0       5.1 

10 

11  12  47.61 

-6.630 

-4  22  15.0 

+30.88 

9.454  8025 

-609.0 

30.00 

30.88 

23  52.7 

11 

11  10  32.15 

6.663 

4    9  21.9 

33.50 

9.453  5745 

419.9 

30.09 

30.97 

23  46.6 

12 

11    8  16.59 

6.638 

3  55  28.8 

35.89 

9.452  7887 

334.7 

30.14 

31.02 

23  40.4 

13 

11    6    1.82 

6.686 

3  40  41.0 

88.05 

9.452  4489 

-    48.6 

30.17 

31.05 

23  34.3 

14 

11    3  48.74 

6.496 

3  25    4.3 

39.96 

9.452  5558 

+  137.6 

30.16 

31.04 

23  28.2 

15 

11    1  38.21 

-^.874 

-3    8  44.8 

+41.61 

9.453  1076 

+  333.0 

30.12 

31.00 

23  22.2 

16 

10  59  31.07 

6.316 

2  51  49.0 

43.99 

9.454  0994 

603.9 

30.05 

30.93 

23  16.2 

17 

10  57  28.13 

6.035 

2  34  23.5 

44.09 

9.455  5236 

683.3 

29.95 

30.83 

23  10.3 

18 

10  55  30.13 

4.808 

2  16  34.8 

44.93 

9.457  3702 

855.8 

29.83 

30.70 

23    4.5 

19 

10  53  37.79 

4.664 

1  58  29.3 

45.49 

9.459  62C9 

1033.8 

29.67 

30.54 

22  58.8 

20 

10  51  51.72 

-4.380 

-1  40  13.7 

+45.77 

9.462  2794 

+1185.6 

29.49 

30.35 

22  53.2 

21 

10  50  12.51 

3.964 

1  21  54.5 

45.79 

9.465  3120 

1340.4 

29.28 

30.14 

22  47.7 

22 

10  48  40.67 

3.666 

1    3  37.6 

45.57 

9.468  7074 

1487.8 

29.06 

29.91 

22  42.4 

23 

10  47  16.66 

3.333 

0  45  29.0 

45.11 

9.472  4472 

1637.3 

28.81 

29.65 

22  37.2 

24 

10  46    0.83 

3.984 

0  27  34.0 

44.43 

9.476  5118 

1758.6 

28.54 

29.37 

22  32.2 

25 

10  44  53.51 

-3.634 

~0    9  58.0 

+43.64 

9.480  8812 

+1881.3 

28.25 

29.08 

22  27.3 

26 

10  43  54.95 

3.356 

+0    7  14.4 

43.46 

9.485  5350 

1996.6 

27.95 

28.77 

22  22.5 

27 

10  43    5.35 

1.878 

0  23  58.6 

41.30 

9.490  4531 

2101 .4 

27.64 

28.46 

22  17.9 

28 

10  42  24.85 

1.496 

0  40  10.6 

89.78 

9.495  6151 

3198.8 

27.31 

28.11 

22  13.4 

29 

10  41  53.54 

1.113 

0  55  46.8 

88.33 

9.5010008 

2387.9 

26.97 

27.76 

22    9.1 

30 

10  41  81.46 

-0.738 

+1  10  44.0 

+36.63 

9.506  5904 

+3368.8 

26.63 

27.41 

22    4A 

Oct.     1 

10  41  18.60 

-0JM4 

+1  24  59.5 

+34.74 

9.512  WA 

U*M4\J^ 

Vu.^ 

X'Kl.^ 
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GREENWICH  MEAN  TIME. 


Date. 

Appamnt 

Var.per 

Apparent 
Decunation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

jfotm. 

Noon* 

Noon. 

JVbofi. 

^OOfl. 

iVbofi. 

JVbon. 

Noon, 

wich. 

h   m      8 

8 

•       in 

// 

ti 

n 

h      m 

Oct.    1 

10  41  18.60 

-0.344 

+1  24  59.5 

+34.74 

9.512  3646 

+2441.8 

26.28 

27.05 

22     0.9 

2 

10  41  14.92 

+0.087 

1  38  30.8 

32.85 

9.518  3048 

2507.1 

25.92 

26.68 

21  57.1 

3 

10  41  20.35 

0.416 

1  51  15.7 

30.88 

9.524  3930 

2565.2 

25.56 

26.31 

21  53.4 

4 

10  41  34.78 

0.787 

2    3  12.4 

28.84 

9.530  6121 

2616.3 

25.19 

25.93 

21  49.8 

5 

10  41  58.07 

1.153 

2  14  19.6 

26.74 

9.536  9462 

2661.0 

24.83 

25.56 

21  46.4 

6 

10  42  30.06 

+1.A12 

+2  24  36.0 

+24.61 

9.543  3799 

+2690.4 

24.46 

25.18 

21  43.1 

7 

10  43  10.57 

1.868 

2  34    0.8 

22.44 

9.549  8987 

2781.9 

24.11 

24.81 

21  40.0 

8 

10  43  59.43 

^  2J07 

2  42  33.1 

20.25 

9.556  4888 

2758.9 

23.74 

24.43 

21  37.0 

9 

10  44  56.43 

2.541 

2  50  12.5 

18.04 

9.563  1373 

2780.7 

23.38 

24.06 

21  34.1 

10 

10  46    1.33 

2.866 

2  56  58.8 

15.82 

9.569  8322 

2797.6 

23.02 

23.69 

21  31.4 

11 

10  47  13.93 

+8.182 

+3    2  51.9 

+13.60 

9.576  5622 

+2810.1 

22.67 

23.33 

21  28.8 

12 

10  48  33.98 

3.488 

3    7  51.8 

11.39 

9.583  3171 

2818.3 

22.32 

22.97 

21  26.3 

13 

10  50    1.26 

3.783 

3  11  58.8 

9.19 

9.590  0870 

2822.6 

21.97 

22.61 

21  23.9 

14 

10  51  35.50 

4.068 

3  15  13.3 

7.02 

9.596  8629 

2823.4 

21.63 

22.26 

21  21.6 

15 

10  53  16.45 

4.343 

3  17  35.9 

4.87 

9.603  6366 

2820.9 

21.30 

21.92 

21  19.5 

16 

10  55    3.87 

+4.607 

+3  19    7.1 

+  2.74 

9.610  4010 

+2815.6 

20.97 

21.58 

21  17.4 

17 

10  56  67.50 

4.861 

3  19  47.7 

+  0.65 

9.617  1495 

2807.7 

20.65 

21.25 

21  15.5 

18 

10  58  57.10 

5.104 

3  19  38.5 

-  1.41 

9.623  8763 

2797.6 

20.33 

20.92 

21  13.6 

19 

11    1    2.42 

5.338 

3  18  40.2 

3.44 

9.630  5761 

2785.8 

20.01 

20.60 

21  11.8 

20 

11    3  13.23 

5.562 

3  16  53.8 

5.42 

9.637  2442 

2771.3 

19.71 

20.29 

21  10.1 

21 

11    5  29.30 

+5.776 

+3  14  20.2 

-7.37 

9.643  8771 

+2755.7 

19.41 

19.98 

21    8.5 

22 

11    7  50.40 

5.981 

3  11    0.2 

9.28 

9.650  4704 

2738.6 

19.12 

19.68 

21    7.0 

23 

11  10  16.33 

6.178 

3    6  54.9 

11  a5 

9.657  0216 

2720.4 

18.83 

19.38 

21    5.6 

24 

11  12  46.87 

6.366 

3    2    5.2 

12.96 

9.663  5279 

2701.3 

18.56 

19.10 

21    4.2 

25 

11  15  21.82 

6.546 

2  56  32.1 

14.77 

9.669  9871 

2681.2 

18.28 

18.81 

21    2.9 

26 

11  18    1.00 

+6.718 

+2  50  16.6 

-16J8 

9.676  3971 

+2660.8 

18.01 

18.54 

21    1.7 

27 

11  20  44.23 

6.888 

2  43  19.6 

18.22 

9.682  7562 

2638.8 

17.75 

18.27 

21    0.5 

28 

11  23  31.35 

7.042 

2  35  42.2 

19.89 

9.680  0628 

2616.7 

17.50 

18.01 

20  59.4 

29 

11  26  22.18 

7.193 

2  27  25.3 

21.52 

9.695  3160 

2594.2 

17.25 

17.75 

20  58.4 

SO 

11  29  16.57 

7.388 

2  18  29.8 

23.10 

9.701  5146 

2571J 

17.00 

17.50 

20  57.4 

31 

11  32  14.38 

+7.478 

+2    8  56.8 

-24  4M 

9.707  6579 

+2548.1 

16.76 

17.25 

20  56.5 

Nov.    1 

11  35  15.46 

7.611 

1  58  47.3 

26.14 

9.713  7451 

2524.6 

16.53 

17.01 

20  55.6 

2 

11  38  19.68 

7.740 

1  48    2.2 

27.61 

9.719  7757 

2500.9 

16.30 

16.78 

20  54.8 

3 

11  41  26.92 

7J63 

1  36  42.5 

29.03 

9.725  7494 

24n.l 

16.08 

16.55 

20  54.0 

4 

11  44  37.07 

7.962 

1  24  49.0 

80.42 

9.731  6658 

2458.2 

15.86 

16.32 

20  53.3 

5 

11  47  50.01 

+8.096 

+1  12  22.8 

-31.76 

9.737  5246 

+2429.2 

15.65 

16.11 

20  52.6 

6 

11  51    5.65 

8J07 

0  59  24.7 

33.07 

9.743  8258 

2405.1 

15.44 

15.89 

20  51.9 

7 

11  54  23.89 

8.313 

0  45  55.9 

34.33 

9.749  0690 

2880.9 

15.23 

15.68 

20  51.3 

8 

11  57  44.64 

8.415 

0  31  57.2 

35.55 

9.754  7541 

2356.7 

15.04 

15.48 

20  50.8 

9 

12    1    7.80 

8.515 

0  17  29.8 

36.73 

9.760  3809 

2332.3 

14.85 

15.28 

20  50.3 

10 

12    4  33.31 

+8.610 

+0    2  34.4 

-37.88 

9.765  9492 

+2306.0 

14.65 

15.08 

20  49.8 

11 

12    8    1.07 

8.703 

-0  12  48.0 

38.98 

9.771  4591 

2283.6 

14.47 

14.89 

20  49.3 

12 

12  11  81.02 

8.792 

0  28  36.2 

40.08 

9.776  9105 

2250.3 

14.29 

14.71 

20  48.9 

13 

12  15    3.06 

8.878 

0  44  49.2 

41.05 

9.782  3036 

2234.9 

14.12 

14.53 

20  48.5 

14 

12  18  37.14 

8.961 

1    1  26.1 

42.02 

9.787  6383 

2210.7 

13.94 

14.35 

20  48.2 

15 

12  22  13.18 

+9.012 

-1  18  25.9 

-42.95 

9.792  9151 

+2186^ 

13.78 

14.18 

20  47.9 

1 12  25  61.12 

+9.120 

-1  36  47.6 

-43.85 

9.796  1343 

+aies.7 

13.61 

14.01 

20  47.6 
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GREENWICH  MEAN  TIME. 


Dtt*. 

^!8^' 

Var.per 
Hour. 

Apparent 
DecUnAtton. 

Var.per 
Hoar. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

8emi- 

diam- 

eter. 

Hot. 

Paral- 
lax. 

Transit, 
Meriiian 

of 
Oropn- 

Notm, 

NbtM, 

Nwm. 

HboH* 

JVoon. 

Abon* 

JVoon. 

Noon. 

wicb. 

h   m      8 

8 

•     ft* 

it 

// 

tt 

h     m 

Nov.  16 

12  25  51.12 

+  9.120 

-  1  35  47.6 

-^.85 

9.798  1343 

+2162.7 

13.61 

14.01 

20'47.6 

17 

12  29  30.90 

0.196 

1  53  30.2 

44.60 

9.803  29C3 

2139.0 

13.45 

13.84 

20  47.3 

18 

12  33  12.45 

9.268 

2  11  32.5 

45.50 

9.808  4016 

2115.6 

13.29 

13.68 

20  47.1 

19 

12  36  55.74 

9.339 

2  29  53.7 

46.27 

9.813  4507 

2092.2 

13.14 

13.52 

20  46.9 

20 

12  40  40.71 

9.408 

2  48  32.9 

46.99 

9.818  4443 

2069.2 

12.99 

13.37 

20  46.7 

21 

12  44  27.31 

+  9.476 

-  3    7  29.0 

-47.68 

9.823  3829 

+2046.4 

12.84 

13.22 

20  46.6 

22 

12  48  15.51 

9.641 

3  26  41.0 

48.32 

9.828  2671 

2023.9 

12.70 

13.07 

20  46.5 

23 

12  52    5.27 

9.605 

3  46-  8.0 

48.93 

9.833  0978 

2001.7 

12.55 

12.92 

20  46.4 

24 

12  55  56.56 

9.669 

4    5  49.1 

49.49 

9.837  8757 

1979.9 

12.42 

12.78 

20  46.3 

25 

12  59  49.35 

9.730 

4  25  43.3 

50.02 

0.842  6015 

1958.3 

12.28 

12.64 

20  46.3 

26 

13    3  43.61 

+  9.791 

-  4  45  49.6 

-50.50 

9.847  2760 

+1937.1 

12.15 

12.51 

20  46.3 

27 

13    7  39.33 

9.851 

5    6    7.2 

50.95 

9.851  8999 

1916.2 

12.03 

12.38 

20  46.3 

28 

13  11  36.47 

9.910 

5  26  35.1 

51.37 

9.856  4738 

1895.6 

11.90 

12.25 

20  46.3 

29 

13  15  35.03 

9.969 

5  47  12.5 

61.74 

9.800  9986 

1876. 2 

11.77 

12.12 

20  40.3 

30 

13  19  34.99 

10.027 

6    7  58.3 

62.07 

9.865  4748 

1S55.1 

11.66 

12.00 

20  40.4 

Dec.    1 

13  23  36.34 

+10.085 

-  6  28  51.8 

-62.37 

9.869  9032 

+1836.3 

11.53 

11.87 

20  40.5 

2 

13  27  39.07 

10.143 

6  49  51.9 

62.63 

9.874  2846 

1815.8 

11.42 

11.75 

20  40.0 

3 

13  31  43.18 

10.200 

7  10  57.9 

52.86 

9.878  6195 

1796.7 

11.31 

11.64 

20  40.8 

4 

13  35  48.66 

10.257 

7  32    8.8 

63.04 

9.882  9088 

1777.8 

11.19 

11.52 

20  47.0 

5 

13  39  55.52 

10.315 

7  53  23.7 

53.19 

9.887  1529 

1759.0 

11.09 

11.41 

20  47.2 

6 

13  44    3.76 

+10.372 

-  8  14  41.7 

-53.30 

9.891  3522 

+1740.4 

10.98 

11.30 

20  47.4 

7 

13  48  13.37 

10.429 

8  36    2.0 

53.38 

9.895  5072 

1722.1 

10.87 

11.19 

20  47.0 

8 

13  52  24.36 

10.487 

8  57  23.6 

63.^ 

9.899  6186 

1704.0 

10.78 

11.09 

20  47.9 

9 

13  56  36.74 

10.544 

9  18  45.6 

63.41 

9.903  6866 

10.^.0 

10.67 

10.98 

20  48.2 

10 

14    0  50.49 

10.602 

9  40    7.2 

53.38 

9.907  7115 

1008.1 

10.57 

10.88 

20  48.5 

11 

14    5    5.62 

+10.659 

-10    1  27.3 

-53.30 

9.911  6937 

+1650.4 

10.47 

10.78 

20  48.8 

12 

14    9  22.14 

10.717 

10  22  45.1 

63.18 

9.915  6335 

1632.8 

10.39 

10.09 

20  49.1 

13 

14  13  40.04 

10.774 

10  43  59.6 

63.03 

9.919  5314 

1015.6 

10.29 

10.59 

20  49.5 

14 

14  17  59.31 

10.832 

11    5  10.0 

62.83 

9.923  3878 

1598.2 

10.20 

10.50 

20  49.9 

15 

14  22  19.96 

10.889 

11  26  15.2 

62.60 

9.927  2031 

1581.2 

10.11 

10.41 

20  50.3 

16 

14  26  41.98 

+10.946 

-11  47  14.4 

-62.33 

9.930  9777 

+1564.4 

10.03 

10.32 

20  50.8 

17 

14  31    5.37 

11.003 

12    8    6.6 

52.02 

9.934  7123 

1547.8 

9.94 

10.23 

20  51.3 

18 

14  35  30.13 

11.060 

12  28  51.0 

51.67 

9.938  4072 

1531.4 

9.85 

10.14 

20  51.8 

19 

14  39  56.25 

11.117 

12  49  26.6 

51.29 

9.942  0631 

1515.2 

9.77 

10.06 

20  52.3 

20 

14  44  23.75 

11.174 

13    9  52.6 

50.87 

9.945  6805 

1499.3 

9.69 

9.97 

20  52.8 

21 

14  48  52.61 

+11.231 

-13  30    8.1 

-50.41 

9.949  2598 

+1483.5 

9.61 

9.89 

20  53.3 

22 

14  53  22.84 

11.288 

13  50  12.1 

49.92 

9.952  8017 

140S.1 

9.53 

9.81 

20  53.9 

23 

14  57  54.43 

11.345 

14  10    3.8 

49.39 

9.956  3006 

1152.7 

9.45 

9.73 

20  54.5 

24 

15    2  27.38 

11.402 

14  29  42.4 

48.82 

9.959  7750 

1437.7 

9.38 

9.05 

20  55.1 

25 

15    7    1.70 

11.458 

14  49    6.9 

48.22 

9.963  2077 

1422.9 

9.31 

9.58 

20  55.8 

26 

15  11  37.37 

+11.515 

-15    8  16.5 

-47.58 

9.966  6050 

+140S.3 

9.23 

9.50 

20  56.5 

27 

15  16  14.40 

11 .571 

15  27  10.3 

46.90 

9.969  9677 

1394.0 

9.16 

9.43 

20  57.2 

28 

15  20  52.78 

11.628 

15  45  47.5 

46.19 

9.973  2962 

1379.9 

9.09 

9.36 

20  57.9 

29 

15  25  32.52 

11.684 

16    4    7.3 

45.45 

9.976  5912 

1366.0 

9.03 

9.29 

20  58.6 

30 

16  30  13.61 

11.740 

16  22    8.8 

44.67 

9.979  8531 

1352.3 

8.96 

9.22 

20  59.4 

31  1  15  34  56.04 

+11.796 

-16  39  51.2 

-43.86 

9.983  0824 

+1338.8 

8.89 

9.15 

21    0.2 

321 

15  39  39.82 

+11.852 

-16  57  13.7 

-43.01 

9.986  2797 

+1325.6 

8.82 

Q.Q8* 

^Tl  YSi 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Hellooentiic 

Longitude, 

Hean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliooentrio 
LaUtude. 

Var.  per 
Day. 

Lofsaritlimof 
Radius  Vector. 

Var.  per 
Day. 

•      /      // 

• 

•     /      // 

/      // 

•     f      // 

/      /* 

Jan.         1 

301  52  43.8 

1  34  50.0 

+3    0.9 

-2  26  22.8 

-^  54.3 

9.862  2580 

+118 

3 

305    2  26.2 

1  34  51.6 

2  59.2 

2  33  57.8 

3  40.6 

9.862  2772 

73 

5 

308  12  10.2 

1  34  52.4 

2  55.2 

2  41    4.7 

3  26.2 

9.862  2873 

4  28 

7 

311  21  55.9 

1  34  53.4 

2  49.1 

2  47  42.2 

8  11.2 

9.862  2884 

-  17 

9 

314  31  43.9 

1  34  54.6 

2  41.0 

2  53  49.1 

2  55.6 

9.862  2804 

63 

11 

317  41  34.4 

1  34  56.0 

+2  30.9 

-2  59  24.3 

-3  80.5 

9.862  2634 

-108 

13 

320  51  28.0 

1  34  57.6 

2  19.0 

3    4  26.8 

2  22.0 

9.862  2374 

153 

15 

324    1  24.9 

1  34  50.3 

2    5.3 

3    8  55.5 

2    5.8 

9.862  2024 

197 

17 

327  11  25.3 

1  35    1.1 

1  50.2 

3  12  49.8 

1  48.4 

9.862  1586 

241 

19 

330  21  29.6 

1  36    8.2 

1  33.7 

3  16    8.9 

1  80.6 

9.862  1062 

284 

21 

333  31  38.1 

1  85    5.3 

+1  16.0 

-3  18  52.1 

-1  12.6 

9.862  0451 

-326 

23 

336  41  50.9 

1  35    7.5 

0  57.4 

3  20  59.0 

0  54.3 

9.861  9758 

367 

25 

339  52    8.2 

1  35    0.8 

0  38.1 

3  22  29.0 

0  35.7 

9.861  8983 

407 

27 

343    2  30.3 

1  35  12.3 

+0  18.3 

3  23  21.9 

-0  17.1 

9.861  8129 

446 

29 

346  12  57.3 

1  35  14.8 

-0    1.7 

3  23  37.4 

+0    1.6 

9.861  7198 

4S4 

31 

349  23  29.4 

1  35  17.3 

-0  21.7 

-3  23  15.6 

40  20.2 

9.861  6194 

-620 

Feb.         2 

352  34    6.7 

1  35  20.0 

0  41.4 

• 

3  22  16.4 

0  38.0 

9.861  5118 

555 

4 

355  44  49.3 

1  35  22.7 

1    0.7 

3  20  39.9 

0  57.5 

9.861  3974 

588 

6 

358  55  37.4 

1  35  25.4 

1  19.2 

3  18  26.4 

1  16.0 

9.861 2767 

610 

8 

2    6  31.0 

1  35  28^ 

1  36.7 

3  15  36.1 

1  34.2 

• 

9.861 1498 

649 

10 

5  17  30.3 

1  35  31.1 

-1  53.1 

-3  12    9.6 

•1-1  52.2 

9.861 0173 

-676 

12 

8  28  35.4 

1  35  34.0 

2    8.0 

3    8    7.5 

2    0.0 

9.860  8794 

702 

• 

14 

11  39  46.2 

1  35  36.0 

2  21.4 

3    3  30.4 

2  27.2 

9.860  7367 

725 

16 

14  51    3.0 

1  35  80.0 

2  33.1 

2  58  19.1 

2  44.1 

9.860  5896 

746 

18 

18    2  25.8 

1  35  42.0 

2  42.9 

2  52  34.5 

8    0.4 

9.860  4384 

765 

20 

21  13  54.6 

1  35  45.0 

-2  50.7 

-2  46  17.7 

43  16.3 

9.860  2837 

-781 

22 

24  25  29.6 

1  35  40.0 

2  56.3 

2  39  29.6 

3  31.6 

9.8601260 

796 

24 

27  37  10.8 

1  35  52.2 

2  59.8 

2  32  11.6 

8  46.3 

9.859  9656 

806 

26 

30  48  58.4 

1  85  55.4 

3    1.0 

2  24  24.8 

4    0.8 

9.859  8031 

817 

28 

34    0  52.3 

1  35  58.6 

8    0.0 

2  16  10.8 

4  13.6 

9.859  6391 

823 

liar.        2 

37  12  52.7 

1  86    1.8 

-2  56.8 

-2    7  30.9 

44  26JI 

9.859  4740 

-827 

4 

40  24  59.7 

1  36    5.2 

2  51.3 

1  58  26.7 

4  87.0 

9.859  3083 

820 

6 

43  37  13.4 

1  86    8.6 

2  43.7 

1  48  59.9 

4  48.8 

9.859  1426 

828 

8 

46  49  33.9 

1  86  11.0 

2  34.0 

1  39  12.2 

4  58.8 

9.858  9773 

824 

10 

50    2    1.1 

1  86  l6Ji 

2  22.4 

129    5.5 

6    7.8 

9.858  8131 

818 

12 

53  14  35.2 

1  86  18.8 

-2    9.0 

-1  18  41.6 

46  16U) 

9.858  6503 

-800 

14 

56  27  16.4 

1  36  72Ji 

1  54.0 

1    8    2.3 

6  33.1 

9.858  4896 

797 

16 

59  40    4.6 

1  36  25.0 

1  37.5 

0  57    9.8 

5  20.3 

9.858  3315 

783 

18 

62  53    0.0 

1  86  20.5 

1  19.8 

0  46    6.0 

6  34.4 

9.858  1764 

767 

20 

66    6    2.6 

1  36  38.1 

1    1.1 

0  34  53.1 

5  88.4 

9.858  0248 

748 

22 

69  19  12.3 

1  36  36.7 

-0  41.6 

-0  23  33.0 

46  41.4 

9.857  8773 

-727 

24 

72  32  29.3 

1  86  40.3 

0  21.5 

0  12    8.1 

6  48.3 

9.857  7342 

703 

26 

75  45  53.5 

1  36  43.0 

-0    1.2 

-0    0  40.4 

5  44.3 

9.857  5961 

677 

28 

78  59  24.9 

1  36  47.5 

+0  19.2 

+0  10  47.9 

6  48.0 

9.857  4635 

640 

30 

82  13    3.5 

1  36  51.1 

0  39.3 

0  22  14.5 

6  43.5 

9.857  3367 

619 

Apr.         1 

85  26  49.3 

1  36  54.6 

+0  59.0 

+0  33  37.3 

45  40.1 

9.857  2161 

-587 

3 

88  40  42.0 

1  86  58.1 

+1  17.8 

+0  44  54.0 

4«  86.5 

9.857  1022 

-552 
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FOR  GREENWICH  MEAN  NOON, 


HflUooentrio 

Date. 

Loofitiide, 

Iten  Kqninox 

ofDftle. 

Var.pflr 
Day. 

Reduction 
to  Orbit. 

HeUootntrio 
Latitude. 

Var.per 
Day. 

Loffarithmof 
Ra<Uiu  Vector. 

Var.per 

•     /      // 

•    i     It 

/      #/ 

•     /      // 

f     // 

Ipr.         1 

85  26  49.3 

\  86  M.6 

+0  59.0 

+0  33  37.3 

•f5  40.1 

9.857  2161 

-587 

3 

88  40  42.0 

1  86  58.1 

1  17.8 

0  44  54.0 

5  86.5 

9.857  1022 

552 

6 

91  54  41.7 

1  87     1.5 

1  35.8 

0  56    2.5 

5  81.8 

9.856  9954 

516 

7 

95    8  48.1 

1  87    4.0 

1  52.5 

1    7    0.6 

5  26.1 

9.856  8959 

479 

9 

98  23    1.1 

1  87    8.1 

2    7.8 

1  17  46.2 

5  19.8 

9.856  8041 

439 

11 

101  37  20.5 

1  87  11.2 

+2  21.4 

+1  28  17.1 

+5  11.5 

9.856  7204 

-398 

13 

104  51  45.9 

1  87  14.2 

2  33.3 

1  38  31.4 

5    2.6 

9.856  6449 

356 

15 

108    6  17.2 

1  37  17.0 

2  43.2 

1  48  26.9 

4  52.8 

9.856  5779 

313 

17 

111  20  53.8 

1  87  19.6 

2  51.0 

1  58    1.8 

4  420) 

9.856  5197 

269 

19 

114  35  35.6 

1  87  22.1 

2  56.6 

2    7  14.1 

4  30.2 

9.856  4705 

223 

21 

117  50  22.0 

1  87  24.8 

+3    0.0 

+2  16    2.1 

+4  17.6 

9.856  4304 

-178 

23 

121    5  12.7 

1  37  26.3 

3    1.0 

2  24  24.0 

4     4.2 

9.856  3995 

131 

25 

124  20    7.0 

1  87  28.0 

2  59.7 

2  32  18.2 

8  49.9 

9.856  3779 

84 

27 

127  35    4.6 

1  87  29.5 

2  56.2 

2  39  43.1 

8  84.9 

9.856  3658 

-37 

29 

130  50    4.9 

1  87  30.7 

2  50.3 

2  46  37.2 

8  19.1 

9.856  3631 

+  10 

fay         1 

134    5    7.2 

1  87  31.6 

+2  42.3 

+2  52  59.1 

-f8    2.8 

9.856  3699 

•1-  58 

3 

137  20  11.0 

1  87  32.2 

2  32.2 

2  58  47.8 

2  45.8 

9.856  3862 

105 

5 

140  35  15.7 

1  37  32.4 

2  20.1 

3    4    1.9 

2  28.2 

9.856  4118 

151 

7 

143  50  20.4 

1  37  32.3 

2    6.2 

3    8  40.5 

2  10.3 

9.856  4467 

198 

9 

147    5  24.7 

1  87  31.9 

1  50.7 

3  12  42.7 

1  51.8 

9.856  4908 

243 

11 

150  20  27.8 

1  87  81.1 

+1  33.8 

+3  16    7.6 

+1  83J 

9.856  5439 

4288 

13 

153  35  29.0 

1  87  30.0 

1  15.7 

3  18  54.8 

1  14U) 

9.856  6059 

832 

15 

156  50  27.5 

1  37  28.5 

0  56.6 

3  21    3.6 

0  54.8 

9.856  6765 

374 

17 

160    5  22.8 

1  37  26.7 

0  36.8 

3  22  33.7 

0  85.8 

9.856  7556 

416 

19 

163  20  14.0 

1  37  24.5 

+0  16.5 

3  23  24.8 

40  15.8 

9.856  8428 

456 

21 

166  35    0.6 

1  37  22.0 

-0    4.0 

+3  23  36.8 

-0    8,8 

9.856  9378 

4495 

23 

169  49  41.8 

1  87  19.1 

0  24.4 

3  23    9.7 

0  28.8 

9.857  0405 

532 

25 

173    4  16.9 

1  87  16.0 

0  44.5 

3  22    3.7 

0  42.7 

9.857  1503 

667 

27 

176  18  45.4 

1  87  12.5 

1    4.0 

3  20  19.0 

1     2.0 

9.857  2670 

600 

29 

179  33    6.6 

1  87    8.7 

1  22,7 

3  17  56.0 

1  21/) 

9.857  3901 

631 

31 

182  47  20.0 

1  87     4.7 

-1  40.3 

+3  14  55.2 

-1  89.7 

9.857  5193 

4661 

une        2 

186    1  25.1 

1  87    0.4 

1  56.6 

3  11  17.4 

1  58.1 

9.857  6542 

688 

4 

189  15  21.3 

1  86  65.8 

2  11.5 

3    7    3.2 

2  16.0 

9.857  7943 

713 

6 

192  29    8.1 

1  86  51.0 

2  24.6 

3    2  13.6 

2  83.5 

9.857  9391 

735 

8 

195  42  45.3 

1  86  46.1 

2  35.9 

2  56  49.6 

2  50.4 

9.858  0882 

755 

10 

198  56  12.4 

1  86  41.0 

-2  45.3 

+2  50  52.3 

-8    6.8 

9.858  2411 

4773 

12 

202    9  29.2 

1  86  85.7 

2  52.5 

2  44  22.9 

8  22.5 

9.858  3974 

789 

14 

205  22  35.3 

1  86  80.4 

2  57.6 

2  37  22.6 

8  87.6 

9.858  5564 

801 

16 

208  85  30.7 

1  86  25.0 

3    0.4 

2  29  53.0 

8  51.9 

9.858  7178 

812 

IS 

211  48  15.2 

1  86  19.5 

3    1.0 

2  21  55.5 

4    5.5 

9.858  8810 

820 

20 

215    0  48.7 

1  86  14.0 

-2  59.2 

+2  13  31.6 

-4  18.2 

9.859  0455 

4^25 

22 

218  13  11.2 

1  86    8.5 

2  55.3 

2    4  43.1 

4  80.2 

9.859  2108 

827 

24 

221  25  22.7 

1  86    8.0 

2  49.1 

1  55  31.5 

4  41.2 

9.859  3763 

827 

26 

224  87  23.3 

1  85  57.6 

2  40.9 

1  45  58.8 

4  51.4 

9.859  5415 

825 

28 

227  49  13.1 

1  85  52.8 

2  30.6 

1  36    6.7 

5    0.6 

9.859  7060 

820 

30 

231    0  52.4 

1  85  47.1 

-2  18.5 

+1  25  57.2 

-^    8.8 

9.859  8692 

•K812 

fvly        2 

234  12  21.4 

1  85  42.0 

-2    4.7 

+1  15  32.1 

-«  16.1 

9.860  0806 

•v«a 

160  VENUS,  1919. 
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FOR  GREENWICH  MEAN  NOON. 


Dsle. 

Heliooentrlo 

Londtoda, 

Haansquinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

Helloeentrio 
Latitade. 

Var.per 
DayT 

Locarithmof 
Radius  Vector. 

Var.per 
Day. 

•     /      // 

•    /     // 

/       /# 

•     /      // 

/      $t 

Oct.          2 

20    7  27.1 

1  36  44.6 

-2  48.2 

-2  48  32.3 

•f3  10.0 

9.860  3497 

-771 

4 

23  18  59.3 

1  86  47.6 

2  54.6 

2  41  54.9 

8  96.4 

9.8601939 

786 

6 

26  30  37.7 

1  85  60.8 

2  58.8 

2  34  47.2 

8  41.3 

9.860  0353 

799 

8 

29  42  22.4 

1  85  53.9 

3    0.8 

2  27  10.3 

8  66.5 

9.859  8745 

809 

10 

32  54  13.3 

1  85  57.1 

3    0.6 

2  19    5.6 

4    9.0 

9.859  7119 

817 

12 

36    6  10.7 

1  86    0.3 

-2  58.1 

-2  10  34.6 

44  31.0 

9.859  5480 

-833 

14 

39  18  14.5 

1  86    8.6 

2  53.4 

2    138.7 

4  88.0 

9.859  3833 

834 

16 

42  30  25.0 

1  86    6.0 

2  46.6 

1  52  19.7 

4  45.0 

9.859  2184 

834 

18 

45  42  42.1 

1  86  10.3 

2  37.6 

1  42  39.1 

4  55.4 

9.859  0537 

833 

20 

48  55    5.9 

1  86  13.6 

2  26.7 

1  32  38.9 

5     4.7 

9.858  8898 

817 

22 

52    7  36.7 

1  86  17.1 

-2  13.9 

-1  22  20.8 

+5  13.3 

9.858  7272 

-«)9 

24 

55  20  14.3 

1  86  ao.5 

1  59.4 

1  11  46.8 

5  30.7 

9.858  5663 

799 

26 

58  32  58.9 

1  86  34.1 

143.4 

1    0  58.7 

5  37.3 

9.858  4077 

786 

28 

61  45  50.6 

1  86  37.6 

1  26.1 

0  49  58.7 

5  83.6 

9.858  2520 

771 

30 

64  58  49.4 

1  86  31.3 

1    7.7 

0  38  48.8 

5  87.1 

9.858  0995 

753 

!Jov.         1 

68  11  55.4 

1  36  34.8 

-0  48.5 

-0  27  31.0 

+5  40.5 

9.857  9508 

-733 

3 

71  25    8.6 

1  86  38.4 

0  28.6 

0  16    7.6 

5  43.8 

9.857  8064 

711 

5 

74  38  29.1 

1  86  43.1 

-0    8.3 

-0    4  40.7 

5  44.0 

9.857  6667 

686 

7 

77  51  56.8 

1  86  45.6 

+0  12.1 

+0    6  47.6 

5  44.1 

9.857  5322 

659 

9 

81    5  31.6 

1  86  40.3 

0  32.3 

0  18  14.9 

5  43.1 

9.857  4033 

630 

11 

84  19  13.6 

1  86  53.8 

+0  52.1 

+0  29  39.2 

+5  41.0 

9.857  2805 

-^599 

13 

87  33    2.7 

1  86  66.8 

1  11.3 

0  40  58.2 

5  37.8 

9.857  1640 

566 

15 

90  46  58.8 

1  86  50.8 

1  29.6 

0  52    9.8 

5  33.6 

9.857  0544 

530 

17 

94    1    1.7 

1  37    8.1 

146.8 

1    3  11.7 

5  38.3 

9.856  9520 

494 

19 

97  15  11.2 

1  37    6.4 

2    2.6 

1  14    1.8 

5  31.8 

9.856  8571 

455 

21 

100  29  27.2 

1  37    0.5 

+2  16.8 

+1 .24  38.1 

+5  14.3 

9.856  7701 

-415 

23 

103  43  49.3 

1  87  13.6 

2  29.3 

1  34  58.3 

5    5.8 

9.856  6911 

874 

25 

106  58  17.5 

1  37  15.5 

2  39.9 

1  45    0.6 

4  56.3 

9.856  6206 

833 

27 

110  12  51.2 

1  37  18.3 

2  48.5 

1  54  42.9 

4  45.8 

9.856  5585 

388 

29 

113  27  30.^ 

1  37  20.8 

2  54.9 

2    4    3.3 

4  84.4 

9.856  5054 

343 

Dec.         1 

116  42  14.1 

1  37  23.1 

+2  59.1 

+2  12  59.9 

44  33.1 

9.856  4612 

-196 

3 

119  57    2.3 

1  37  35.3 

3    0.9 

2  21  31.2 

4    0.0 

9.856  4262 

153 

5 

123  11  54.6 

1  37  37.0 

3    0.5 

2  29  35.2 

8  55.0 

9.856  4004 

106 

7 

126  26  50.3 

1  37  38.6 

2  57.7 

2  37  10.5 

8  40.3 

9.856  3840 

59 

9 

129  41  48.9 

1  37  30.0 

2  52.6 

2  44  15.5 

8  34.8 

9.856  3769 

-13 

11 

132  56  49.8 

1  37  31.0 

+2  45.3 

+2  50  48.9 

+8    8.6 

9.856  3793 

486 

13 

136  11  52.5 

1  37  31.7 

2  35.9 

2  56  49.3 

3  51.8 

9.856  3911 

83 

15 

139  26  56.3 

1  37  32.1 

2  24.5 

3    2  15.6 

3  84.5 

9.856  4122 

139 

17 

142  42    0.6 

1  37  32.3 

2  11.3 

3    7    6.8 

3  16.6 

9.856  4427 

176 

19 

145  57    4.7 

1  37  31.0 

1  56.3 

3  11  21.8 

1  58.4 

9.856  4824 

231 

21 

149  12    7.8 

1  37  31.2 

+1  39.9 

+3  15    0.0 

41  39.7 

9.856  5311 

4366 

23 

152  27    9.4 

1  87  30.3 

1  22.2 

3  18    0.5 

1  30.7 

9.856  5887 

810 

25 

155  42    8.7 

1  37  20.0 

1    3.4 

3  20  22.8 

1     1.5 

9.856  6550 

858 

27 

158  57    5.1 

1  37  27.3 

0  43.8 

3  22    6.5 

0  43.1 

9.856  7298 

896 

29 

162  11  57.7 

1  37  25.2 

0  23.7 

3  23  11.3 

0  33.6 

9.856  8129 

435 

81 

165  26  45.9 

1  37  22.9 

+0    3.2 

+3  23  37.0 

40     3.1 

9.856  9039 

4474 

83 

168  41  29.1 

1  37  20.3 

-0  17.2 

+3  23  23.6 

-0  V.ft.\ 

.  "^.^l^^RSlfe 

\    \^a!k 
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MEAN  TIME. 


IM  MARS,  1919. 

MEAN  TIME. 


MABS,  1919.  165 

UEAN  TIME. 
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MARS,  1919. 


GREENWICH  MEAN  TIME. 


Date. 

Araarent 
Aaoenatan. 

Vtf.per 
Hour. 

Apparent 
DecmiAtion. 

Var.  per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 

Paral. 

lax. 

Transit, 
Meridian 

of 
Green- 

JVbon* 

Noon, 

Noon. 

JVbon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h   m      8 

8 

•       r         tt 

n 

tf 

tt 

h     m 

July     1 

5  38  35.19 

+7.437 

+23  52  41.8 

+  5.22 

0.399  6645 

-  40.4 

2.01 

3.51 

23    3.7 

2 

5  41  33.63 

7.432 

23  54  40.7 

4.69 

0.399  5633 

43.9 

2.01 

3.51 

23    2.7 

3 

5  44  31.93 

7.426 

23  56  26.8 

4.16 

0.399  4538 

47J 

2.01 

3.51 

23    1.7 

4 

5  47  30.10 

7.421 

23  58    0.2 

3.63 

0.399  3360 

60.8 

2.01 

3.51 

23    0.8 

5 

5  50  28.12 

7.414 

23  59  20.9 

3.10 

0.399  2097 

54.4 

2.01 

3.51 

22  59.8 

6 

5  53  25.99 

-I-7.408 

+24    0  28.9 

+  2.57 

0.399  0750 

-57.9 

2.01 

3.51 

22  58.8 

7 

5  56  23.70 

7.401 

24    1  24.3 

2.04 

0.398  9320 

61.4 

2.01 

3.51 

22  57.8 

8 

5  59  21.23 

7.393 

24    2    7.0 

1.52 

0.398  7805 

64.9 

2.01 

3.51 

22  56.9 

9 

6    2  18.58 

7.386 

24    2  37.1 

0.99 

0.398  6206 

68.4 

2.01 

3.51 

22  55.9 

10 

6    5  15.74 

7.378 

24    2  54.7 

+  0.47 

0.398  4522 

71.9 

2.02 

3.52 

22  54.9 

11 

6    8  12.72 

+7.370 

+24    2  59.8 

-0.05 

0.398  2753 

-75.5 

2.02 

3.52 

22  53.9 

12 

6  11    9.49 

7.362 

24    2  52.4 

0.57 

0.398  0898 

79.1 

2.02 

3.52 

22  52.8 

13 

6  14    6.07 

7.353 

24    2  32.5 

1.09 

0.397  8957 

82.7 

2.02 

3.52 

22  51.8 

14 

6  17    2.43 

7.344 

24    2    0.3 

1.60 

0.397  6930 

86.3 

2.02 

3.52 

22  50.8 

15 

6  19  58.57 

7.335 

24    1  15.7 

2.11 

0.397  4814 

90.0 

2.02 

3.52 

22  49.8 

16 

6  22  54.49 

+7.325 

+24    0  18.9 

-2.62 

0.397  2609 

-98.7 

2.03 

3.53 

22  48.8 

17 

6  25  50.17 

7.315 

23  59    9.9 

3.13 

0.397  0315 

97.5 

2.03 

3.53 

22  47.8 

18 

6  28  45.60 

7.304 

23  57  48.7 

8.63 

0.396  7930 

101.3 

2.03 

3.53 

22  46.8 

19 

6  31  40.78 

7.294 

23  56  15.5 

4.14 

0.396  5452 

105.2 

2.03 

3.53 

22  45.8 

20 

6  34  35.69 

7.282 

23  54  30.2 

4.64 

0.396  2882 

109.1 

2.03 

3.53 

22  44.8 

21 

6  37  30.33 

+7.271 

+23  52  33.0 

-5.13 

0.396  0217 

-113.0 

2.03 

3.54 

22  43.7 

22 

6  40  24.70 

7.260 

23  50  23.8 

5.63 

0.395  7456 

117.1 

2.03 

3.54 

22  42.7 

23 

6  43  18.79 

7.248 

23  48    2.9 

6.12 

0.395  4598 

121.1 

2.03 

3.54 

22  41.6 

24 

6  46  12.58 

7.235 

23  45  30.2 

6.61 

0.395  1643 

125.2 

2.03 

3.54 

22  40.6 

25 

6  49    6.09 

7.223 

23  42  45.8 

7.09 

0.394  8589 

129.8 

2.03 

3.54 

22  39.5 

26 

6  51  59.29 

+7.210 

+23  39  49.9 

-7.57 

0.394  5436 

-133.4 

2.04 

3.55 

22  38.5 

27 

6  54  52.17 

7.196 

23  36  42.4 

8.05 

0.394  2183 

137.6 

2.04 

3.55 

22  37.4 

28 

6  57  44.71 

7.182 

23  33  23.4 

8.53 

0.393  8830 

141.8 

2.04 

3.55 

22  36.3 

29 

7    0  36.91 

7.168 

23  29  53.1 

9.00 

0.393  5375 

146.0 

2.04 

3.56 

22  35.3 

SO 

7    3  28.76 

7.153 

23  26  11.6 

9.46 

0.393  1820 

150  Jl 

2.04 

3.56 

22  34.2 

31 

7    6  20.26 

+7.138 

+23  22  18.9 

-9.93 

0.392  8164 

-154.4 

2.04 

3.56 

22  33.1 

Aug.     1 

7    9  11.39 

7.123 

23  18  15.2 

10.38 

0.392  4407 

158.7 

2.05 

3.57 

22  32.0 

2 

7  12    2.16 

7.108 

23  14    0.6 

10.83 

0.392  0548 

162.9 

2.05 

3.57 

22  30.9 

3 

7  14  52.55 

7.092 

23    9  35.2 

11.29 

0.391  6588 

167.1 

2.05 

3.57 

22  29.8 

4 

7  17  42.56 

7.076 

23    4  58.9 

11.74 

0.391  2525 

171.4 

2.05 

3.57 

22  28.7 

5 

7  20  32.19 

+7.060 

+23    0  11.9 

-12.18 

0.390  8361 

-176  U) 

2.05 

3.58 

22  27.5 

6 

7  23  21.43 

7.044 

22  55  14.3 

12.62 

0.390  4094 

179.9 

2.05 

3.58 

22  26.4 

7 

7  26  10.29 

7.027 

22  50    6.1 

13.06 

0.389  9724 

184.2 

2.05 

3.58 

22  25.3 

8 

7  28  58.74 

7.010 

22  44  47.5 

13.49 

0.389  5251 

188.5 

2.06 

3.59 

22  24.1 

9 

7  31  46.79 

6.994 

22  39  18.6 

13.92 

0.389  0674 

192.8 

2.06 

3.59 

22  23.0 

10 

7  34  34.45 

+6.977 

+22  33  39.4 

-14.35 

0.388  5994 

-197.2 

2.07 

3.60 

22  21.8 

11 

7  37  21.70 

6.960 

22  27  50.0 

14.77 

0.388  1208 

201.6 

2.07 

3.60 

22  20.6 

12 

7  40    8.54 

6.043 

22  21  50.6 

15.18 

0.387  6317 

206.0 

2.07 

3.60 

22  19.5 

13 

7  42  54.97 

6.926 

22  15  41,3 

15.59 

0.387  1320 

210.4 

2.07 

3.61 

22  18.3 

14 

7  45  40.99 

6.909 

22    9  22.1 

16.00 

0.386  6216 

214.9 

2.07 

3.61 

22  17.2 

15 

7  48  26.59 

+6.892 

+22    2  53.2 

-16.40 

0.386  1002 

-219.5 

2.08 

3.62 

22  16.0 

16 

7  51  11.78 

+6.874 

+21  56  14.7 

-16.80 

0.385  5678 

-224.1 

2.08 

3.62 

22  14.8 

MAES,  1919. 

MEAN  TIME. 
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168  MAES,  1919. 

MEAN  TIME. 


MAK8*  1919.  189 

MEAN  TIME. 


170 


MARS,  1919. 


FOR  GREENWICH  MEAN  NOON. 


Patd. 

HeUoosntrlo 

Londtade, 

Mean  Equinox 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.per 
Day. 

Loffarlthm  of 
Radba  Vector. 

Var.per 
Day. 

•     /      // 

$         9$ 

tt 

•     /      // 

tt 

Jan.         1 

830    1  58.6 

38    4.9 

-20.3 

-1  48  56.0 

+14.3 

0.140  4578 

-318 

8 

331  18    9.0 

88    5.5 

22.5 

1  48  26.0 

15.8 

0.140  4032 

228 

5 

332  34  20.4 

38    5.8 

24.7 

1  47  52.8 

17.4 

0.140  3667 

137 

7 

333  50  32.2 

38    6.0 

26.8 

1  47  16.5 

19.0 

0.140  3484 

-    46 

9 

335    6  44.2 

88    6.0 

28.8 

1  46  36.9 

30.6 

0.140  3483 

+    45 

11 

336  22  55.9 

88    5.7 

-30.8 

-1  45  54.3 

+22.1 

0.140  3664 

+  136 

18 

337  39    7.0 

88    6.8 

32.7 

1  45    8.5 

23.7 

0.140  4027 

227 

15 

338  55  17.0 

88    4.7 

84.5 

1  44  19.7 

25.2 

0.140  4571 

317 

17 

340  11  25.7 

38    8.9 

86.3 

1  43  27.8 

36.7 

0.140  5296 

408 

19 

341  27  32.6 

88    2.9 

38.1 

1  42  32.8 

38.3 

0.140  6202 

498 

21 

342  43  37.3 

88    1.8 

-89.7 

-1  41  34.8 

+29.7 

0.140  7288 

+  588 

28 

343  59  39.5 

88    0.4 

41.» 

1  40  34.0 

31.2 

0.140  8553 

677 

25 

345  15  38.8 

87  58.8 

42.7 

1  39  30.2 

82.6 

0.140  9996 

766 

27 

346  31  34.7 

37  57.1 

44.1 

1  38  23.6 

34.0 

0.141  1617 

855 

29 

347  47  27.0 

87  55.3 

45.5 

1  37  14.1 

35.4 

0.141  3414 

942 

31 

349    3  15.2 

87  53.1 

-46.7 

-1  36    1.9 

+36.8 

0.141  5386 

+1029 

Feb.        2 

350  18  59.1 

87  50.8 

47.8 

1  34  46.9 

38.2 

0.141  7531 

1116 

4 

351  34  38.1 

87  48.8 

48.8 

1  33  29.2 

89.5 

0.141  9848 

1X1 

6 

352  50  12.1 

37  45.6 

49.8 

1  32    9.0 

40.8 

0.142  2336 

1286 

8 

354    5  40.5 

87  42.8 

50.6 

1  30  46.1 

42.1 

0.142  4993 

1370 

10 

355  21    3.2 

37  39.9 

-51.4 

-1  29  20.7 

+43.3 

0.142  7817 

+1453 

12 

356  36  19.8 

37  86.7 

52.0 

1  27  52.9 

44.5 

0.143  0806 

1535 

14 

357  51  29.8 

37  88.8 

52.6 

1  26  22.7 

45.7 

0.143  3958 

1617 

16 

'  359    6  33.0 

87  39.8 

53.0 

1  24  50.1 

46.9 

0.143  7272 

1697 

18 

0  21  29.1 

87  36.3 

53.4 

1  23  15.3 

48.0 

0.144  0744 

1775 

20 

1  36  17.8 

37  32.4 

-53.6 

-1  21  38.3 

+49.1 

0.144  4373 

+1853 

22 

2  50  58.7 

37  18.5 

53.7 

1  19  59.1 

50.1 

0.144  8155 

1929 

24 

4    5  31.6 

37  14.8 

53.8 

1  18  17.8 

61.2 

0.145  2090 

2005 

26 

5  19  56.0 

37  10.1 

53.7 

1  16  34.5 

52.2 

0.145  6174 

2079 

28 

6  34  11.9 

37    5.7 

53.6 

1  14  49.2 

53.1 

0.146  0404 

2151 

Mar.        2 

7  48  18.8 

37    1.3 

-53.3 

-1  13    2.1 

+54.0 

0.146  4778 

+2223 

4 

9    2  16.6 

36  66JS 

52.9 

1  11  13.2 

54.9 

0.146  9294 

2293 

6 

10  16    4.8 

36  61.7 

52.5 

1    9  22.5 

55.8 

0.147  3947 

2361 

8 

11  29  43.4 

36  46.8 

51.9 

1    7  30.2 

56.6 

0.147  8736 

2428 

10 

12  43  12.0 

36  41.8 

51.3 

1    5  36.2 

57.4 

0.148  3658 

2493 

12 

13  56  30.4 

36  36.6 

-50.5 

-1    3  40.8 

+68.1 

0.148  8708 

+2557 

14 

15    9  38.3 

36  31.3 

49.7 

1    1  43.9 

5S.S 

0.149  3886 

2620 

16 

16  22  35.6 

36  25.9 

48.8 

0  59  45.6 

59.5 

0.149  9186 

2681 

18 

•l7  35  22.0 

36  20.4 

47.8 

0  57  45.9 

60.2 

0.150  4607 

2740 

20 

18  47  57.3 

36  14.9 

46.7 

0  55  45.0 

60.7 

0.151  0144 

2797 

22 

20    0  21.4 

36     9.2 

-45.5 

-0  53  43.0 

+61.3 

0.151  5795 

+2853 

24 

21  12  33.9 

36    3.4 

44.3 

0  51  39.8 

61.9 

0.152  1556 

2908 

26 

22  24  34.8 

35  67.5 

43.0 

0  49  35.6 

62.4 

0.152  7425 

2961 

28 

23  36  23.8 

35  51.5 

41.6 

0  47  30.4 

62.8 

0.153  3397 

3011 

80 

24  48    0.8 

35  45.5 

40.1 

0  45  24.4 

63.2 

0.153  9469 

3061 

Apr.        1 

25  59  25.7 

35  39.4 

-88.6 

-0  43  17.5 

+63.6 

0.154  5639 

+3109 

3 

27  10  38.3 

35  33.2 

-37.0 

-0  41    9.9 

+64.0 

0.155  1902 

+3155 

MAES,  1919. 
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Dftt«. 

Heliocentric 

Longitude, 

Mean  Bqninox 

of  Date. 

Var.per 
Dagr. 

Redoctioii 
to  Orbit. 

HeUocentrio 
Latttode. 

Var.per 

Lonrithmof 
BwUMVaeter. 

• 

Var.per 

•     /      // 

/     // 

// 

•     $      It 

// 

pr.         1 

25  59  25.7 

86  99.4 

-88.6 

-0  43  17.5 

4^.6 

0.154  5639 

+8100 

3 

27  10  38.3 

86  88  J 

87.0 

0  41    9.9 

64.0 

0.155  1902 

8166 

5 

28  21  38.4 

86  96.9 

85.4 

0  39    1.7 

64.3 

0.155  8256 

8190 

7 

29  32  25.9 

86  904t 

83.7 

0  36  52.8 

64.6 

0.156  4696 

8341 

9 

30  43    0.7 

86  14.3 

82.0 

0  34  43.3 

649 

0.157  1220 

8383 

11 

31  53  22.6 

86    7.7 

-30.2 

-0  32  33.4 

466.1 

0.157  7824 

+8833 

13 

33    3  31.6 

86    1.8 

28.3 

0  30  23.0 

66.8 

0.158  4505 

8850 

15 

34  13  27.6 

84  64.7 

26.4 

0  28  12.3 

66.4 

0.159  1259 

3806 

17 

35  23  10.4 

84  48.1 

24.5 

0  26    1.3 

66.6 

0.159  8083 

8439 

19 

36  32  39.9 

84  41.6 

22.6 

0  23  50.0 

66.7 

0.160  4974 

8461 

21 

37  41  56.2 

84  84.8 

-20.6 

-0  21  38.6 

+66.7 

0.161 1927 

+8493 

23 

38  50  59.1 

84  38.1 

18.6 

0  19  27.1 

66.8 

0.161  8940 

8631 

25 

39  59  48.6 

84  31.4 

16.5 

0  17  15.6 

65.8 

0.162  6010 

8648 

27 

41    8  24.6 

84  14.6 

14.5 

0  15    4.0 

65.8 

0.163  3132 

8674 

29 

42  16  47.0 

84    7.8 

12.4 

0  12  52.6 

65.7 

0.164  0304 

8508 

by         1 

43  24  55.8 

84    1.0 

-10.3 

-0  10  41.3 

+66.6 

0.164  7522 

+3690 

3 

44  32  51.0 

88  64.3 

.8.2 

0    8  30.2 

66.6 

0.165  4784 

8641 

5 

45  40  32.6 

88  47.4 

6.1 

0    6  19.2 

66.4 

0.166  2086 

8660 

7 

46  48    0.4 

38  40.6 

4.0 

0    4    8.6 

65.3 

0.166  9424 

8678 

9 

47  55  14.6 

83  88.7 

-  1.9 

-0    1  58.4 

65.0 

0.167  6796 

8694 

11 

49    2  15.1 

83  36.8 

+  0.2 

+0    0  11.5 

+64.8 

0.168  4198 

+8706 

13 

50    9    1.9 

88  30.0 

2.3 

0    2  20.9 

64.6 

0.169  1627 

8731 

15 

51  15  35.0 

88  13.1 

4.4 

0    4  29.8 

64.8 

0.169  9060 

3733 

17 

52  21  54.4 

38    6.8 

6.4 

0    6  38.2 

64.1 

0.170  6554 

8743 

19 

53  28    0.1 

83  60.6 

8.5 

0    8  46.0 

63.8 

0.171 4047 

8750 

21 

54  33  52.2 

33  63.6 

+10.5 

+0  10  53.2 

+63.4 

0.172  1551 

+3767 

23 

55  39  30.6 

83  46.8 

12.5 

0  12  59.6 

63.1 

0.172  9074 

8763 

25 

56  44  55.4 

33  30.0 

14.5 

0  15    5.4 

63.7 

0.173  6603 

8766 

27 

57  50    6.7 

33  33.3 

16.4 

0  17  10.4 

63.3 

0.174  4138 

8760 

29 

58  55    4.4 

33  35.6 

18.4 

0  19  14.6 

61.9 

0.175  1677 

3770 

31 

59  59  48.7 

33  18.8 

+20.3 

+0  21  17.9 

+61.4 

0.175  9217 

+3770 

one        2 

61    4  19.5 

33  13.0 

22.2 

0  23  20.4 

61.0 

0.176  6755 

3768 

4 

62    8  36.9 

33    6.4 

23.9 

0  25  22.0 

60.6 

0.177  4288 

3765 

6 

63  12  41.0 

31  68.7 

25.7 

0  27  22.6 

60.1 

0.178  1813 

3760 

8 

64  16  31.9 

31  63.1 

27.4 

0  29  22.2 

59.6 

0.178  9329 

8755 

10 

65  20    9.6 

31  45.6 

+29.1 

+0  31  20.8 

+59.1 

0.179  6832 

+3748 

12 

66  23  34.1 

31  30.0 

30.8 

0  33  18.4 

58.5 

0.180  4321 

3740 

14 

67  26  45.7 

31  33.5 

32.4 

0  35  14.9 

57.9 

0.181 1792 

3731 

16 

68  29  44.3 

31  36.1 

33.9 

0  37  10.2 

57.4 

0.181  9243 

3720 

18 

69  32  30.0 

31  10.6 

35.4 

0  39    4.5 

56.9 

0.182  6672 

370S 

20 

70  35    2.9 

31  13.3 

+36.9 

+0  40  57.6 

+56.2 

0.183  4076 

+3695 

22 

71  37  23.1 

31     6.9 

38.3 

0  42  49.4 

55  .G 

0.184  1453 

3681 

24 

72  39  30.7 

31     0.7 

39.6 

0  44  40.1 

55.0 

0.184  8801 

3666 

26 

73  41  25.8 

30  54.5 

40.9 

0  46  29.4 

54.4 

0.185  6118 

3650 

28 

74  43    8.5 

30  48.3 

42.1 

0  48  17.6 

53.8 

0.186  3402 

3633 

30 

75  44  38.9 

30  43.1 

+43.3 

+0  50    4.4 

+53.1 

0.187  0649 

+3615 

ily        2 

76  45  57.0 

30  36.0 

+44.4 

+0  51  50.0 

+53.6 

0.187  7860 

+3506 

173  MASS,  1919. 

VOK  GBEENWICH  USMt  NOON. 


MABS,  1919. 


178 


FOR  GREENWICH  MEAN  NOON. 


Dttte. 

Heliooentrlc 

LoQ£itade, 

Mean  Eaolnoz 

of  Date. 

Var.per 
Day. 

Bedoetion 
to  Orbit. 

Heliootntrlo 
Latttode. 

Var.per 

Logarithm  of 
Rad&  Vector. 

Var.per 
Daj. 

•     '    . " 

/     // 

ft 

•          9          9f 

// 

Oct.         2 

120  42  24.9 

27     7.5 

+32.0 

+1  45  26.2 

+16.4 

0.214  1396 

+1929^ 

4 

121  36  87.0 

27    4.6 

30.6 

1  45  58.3 

15.6 

0.214  5208 

1882' 

6 

122  80  43.5 

27     1.0 

29.2 

1  46  28.7 

14.8 

0.214  8924 

1834 

8 

123  24  44.5 

26  M.2 

27.7 

1  46  57.6 

14.0 

0.215  2546 

1787 

10 

124  18  40.2 

26  M.6 

26.3 

1  47  24.6 

18.1 

0.215  6072 

1739 

12 

125  12  30.8 

26  64.0 

+24.8 

+1  47  50.1 

+12.4 

0.215  9502 

+1691 

14 

126    6  16.4 

26  61.6 

28.8 

1  48  14.1 

11.6 

0.216  2836 

1643 

16 

126  59  67.2 

26  40.2 

21.8 

1  48  36.4 

10.7 

0.216  6072 

1594 

18 

127  53  33.2 

.     26  46.9 

20.2 

1  48  57.0 

9.9 

0.216  9211 

1545 

20 

128  47    4.7 

26  44.6 

18.7 

1  49  16.1 

9.1 

0.217  2252 

1496 

22 

129  40  31.8 

26  42.5 

+17.1 

+1  49  33.5 

+  8.8 

0.217  5196 

+1447 

24 

130  33  54.6 

26  40.4 

15.6 

1  49  49.4 

7.5 

0.217  8040 

1397 

26 

131  27  13.3 

26  88.3 

18.9 

1  50    8.6 

6.7 

0.218  0785 

1348 

28 

132  20  28.0 

26  86.4 

12.8 

1  50  16.2 

6.9 

0.218  3431 

1298 

80 

133  13  89.0 

26  84.6 

10.7 

1  60  27.2 

5.1 

0.218  5978 

1248 

Nov.        1 

134    6  46i3 

26  82.8 

+  9.0 

+1  50  36.6 

+  4.8 

0.218  8424 

+1198 

3 

134  59  50.1 

26  31.0 

7.4 

1  50  44.6 

8.6 

0.219  0771 

1148 

5 

135  52  50.5 

26  29.4 

6.7 

1  60  50.8 

2.8 

0.219  3017 

1098 

7 

136  45  47.7 

26  27.8 

4.1 

1  50  55.5 

1.9 

0.219  5162 

1047 

9 

137  38  41.9 

26  26.4 

2.4 

1  50  58.6 

1.1 

0.219  7206 

996 

11 

138  31  33.2 

26  24.9 

+  0.8 

+1  51    0.1 

+  0.4 

0.219  9148 

+  946 

13 

139  24  21.7 

26  23.6 

-  0.9 

1  51    0.1 

-0.4 

0.220  0989 

895 

15 

140  17    7.6 

26  22.8 

2.5 

1  50  58.4 

1.2 

0.220  2728 

844 

17 

141    9  51.0 

26  21.1 

4.2 

1  50  66.3 

2.0 

0.220  4366 

798 

19 

142    2  32.1 

26  20.0 

5.8 

1  50  50.5 

2.8 

0.220  5900 

742 

21 

142  55  11.0 

26  19.0 

-  7.4 

+1  50  44.2 

-3.6 

0.220  7332 

+  690 

23 

143  47  48.0 

26  18.0 

9.1 

1  50  36.3 

4.8 

0.220  8662 

639 

25 

144  40  23.0 

26  17.1 

10.7 

1  50  26.9 

5.1 

0.220  9889 

588 

27 

145  32  56.4 

26  16.8 

12.3 

1  50  16.0 

5.9 

0.221 1013 

537 

29 

146  25  28.1 

26  15.5 

13.9 

1  50    3.6 

6.6 

0.221  2035 

485 

Dec.         1 

147  17  58.4 

26  14.8 

-15.5 

+1  49  49.6 

-7.4 

0.221  2952 

+  433 

3 

148  10  27.5 

26  14.2 

17.0 

1  49  34.0 

8.2 

0.221  3767 

382 

5 

149    2  55.4 

26  13.7 

18.6 

1  49  17.0 

8.9 

0.221  4479 

380 

7 

149  55  22.4 

26  18.3 

20.1 

1  48  58.4 

9.7 

0.221  5087 

278 

9 

150  47  48.5 

26  12.9 

21.6 

1  48  38.2 

10.4 

0.221  5591 

226 

11 

151  40  14.0 

26  12.6 

-23.1 

+1  48  16.7 

-11.1 

0.221  5992 

+  175 

13 

152  32  38.9 

26  12.4 

24.6 

1  47  53.6 

12.0 

0.221  6290 

128 

15 

153  25    3.5 

26  12.2 

26.0 

1  47  28.9 

12.7 

0.221  6484 

71 

17 

154  17  27.8 

26  12.1 

27.5 

1  47    2.8 

13.4 

0.221  6574 

+    19 

19 

155    9  52.0 

26  12.1 

28.9 

1  46  35.2 

14.2 

0.221  6560 

-    33 

21 

156    2  16.3 

26  12.2 

-30.2 

+1  46    6.1 

-14.9 

0.221  6442 

-    85 

23 

156  54  40.8 

26  12.3 

31.6 

1  45  35.5 

15.6 

0.221  6221 

136 

25 

157  47    5.7 

26  12.6 

32.9 

1  45    3.5 

16.4 

0.221  5897 

188 

27 

158  39  31.1 

26  12.9 

34.2 

1  44  30.0 

17.1 

0.221  5468 

240 

29 

159  31  57.2 

26  13.2 

35.4 

1  43  55.0 

17.9 

0.221  4936 

292 

81 

160  24  24.1 

26  13.7 

-36.6 

+1  43  18.5 

-18.6 

0.221  4300 

-  344 

83 

161  16  51.9 

26  14.2 

-37.8 

+1  42  40.6 

-19.3 

0.221  35C1 

^  -  i49& 

174 


JUPITER,  1919. 


GREENWICH  MEAN  TIME. 


Date. 

Apparent 
fOKht 

Var.per 
Hoar. 

Apparent 
Declination. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from£arth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 

Paral- 

lax. 

Transit, 

Meridian 

of 

Green- 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h    m      8 

s 

•     /       fi 

n 

It 

n 

h      m 

Jan.      1 

6  47  17,82 

-1.406 

+23    2    6.1 

+2.01 

0.622  8830 

+    5.9 

22.43 

2.10 

12     4.7 

2 

6  46  42.64 

1.406 

23    2  54.1 

1.99 

0.622  9137 

19.7 

22.43 

2.10 

12    0.1 

3 

6  46    7.46 

1.466 

23    3  41.6 

1.97 

0.622  9775 

33.5 

22.42 

2.10 

11  55.6 

4 

6  45  82.32 

1.463 

23    4  28.5 

1.94 

0.623  0746 

47.3 

22.42 

2.10 

11  51.1 

5 

6  44  57.24 

1.460 

23    5  14.8 

1.91 

0.623  2047 

61.1 

22.41 

2.10 

11  4G.6 

6 

6  44  22.25 

-1.455 

+23    6    0.4 

+1.89 

0.623  3678 

+  74.8 

22.40 

2.09 

11  42.1 

7 

6  43  47.39 

1.450 

23    6  45.5 

1.87 

0.623  5636 

88.4 

22.39 

2.09 

11  37.6 

8 

6  43  12.67 

1.443 

23    7  30.0 

1.84 

0.623  7920 

101.9 

22.38 

2.09 

11  33.1 

9 

6  42  38.12 

1.436 

23    8  13.8 

1.81 

0.624  0528 

115.4 

22.37 

2.09 

11  28.6 

10 

6  42    3.77 

1.427 

23    8  56.9 

1.78 

0.624  3458 

128.7 

22.35 

2.09 

11  24.1 

11 

6  41  29.65 

-1.417 

+23    9  39.2 

+1.75 

0.624  6707 

+142.0 

22.34 

2.09 

11  19.6 

12 

6  40  55.78 

1.406 

23  10  20.8 

1.72 

0.625  0274 

155.2 

22.82 

2.09 

11  15.1 

13 

6  40  22.19 

1.393 

23  11     1.7 

1.69 

0.625  4156 

168.3 

22.30 

2.08 

11  10.6 

14 

6  39  48.90 

1.381 

23  11  41.9 

1.66 

0.625  8350 

181.2 

22.28 

2.08 

11     6.1 

15 

6  39  15.93 

1.367 

23  12  21.2 

1.62 

0.626  2853 

194.0 

• 

22.25 

2.08 

11     1.7 

16 

6  38  43.31 

-1.362 

+23  12  59.7 

+1.59 

0.626  7662 

+206.7 

22.23 

2.08 

10  57.2 

17 

6  38  11.06 

1.33C 

23  13  37.5 

1.56 

0.627  2773 

219.2 

22.20 

2.08 

10  52.7 

18 

6  37  39.20 

1.319 

23  14  14.4 

1.52 

0.627  8184 

231.6 

22.17 

2.07 

10  48.3 

19 

6  37    7.75 

1.301 

23  14  50.6 

1.49 

0.628  3891 

243.9 

22.15 

2.07 

10  43.8 

20 

6  36  36.74 

1.283 

23  15  25.9 

1.45 

0.628  9891 

256.0 

22.12 

2.07 

10  39.4 

21 

6  36    6.19 

-1.263 

+23  16    0.4 

+1.42 

0.629  6180 

+268.0 

22.08 

2.06 

10  34.9 

22 

6  35  36.12 

1.243 

23  16  34.1 

1.39 

0.630  2754 

279.8 

22.05 

2.06 

10  30.5 

23 

6  35    6.55 

1.221 

23  17    7.0 

1.35 

0.630  9610 

291.5 

22.01 

2.06 

10  26.1 

24 

6  34  37.50 

1.199 

23  17  39.1 

1.32 

0.631  6743 

302.9 

21.98 

2.05 

10  21.7 

25 

6  34    9.00 

1.176 

23  18  10.3 

1.28 

0.632  4149 

314.2 

21.94 

2.05 

10  17.3 

26 

6  33  41.06 

-1 .152 

+23  18  40.7 

+1.25 

0.633  1824 

+325.3 

21.90 

2.05 

10  12.9 

27 

6  33  13.70 

1.128 

23  19  10.3 

1.22 

0.633  9763 

336.2 

21.86 

2.04 

10    8.5 

28 

6  32  46.94 

1.102 

23  19  39.1 

1.18 

0.634  7961 

346.9 

21.82 

2.04 

10    4.1 

29 

6  32  20.81 

1.076 

23  20    7.1 

1.15 

0.635  6412 

357.4 

21.78 

2.04 

9  59.8 

30 

6  31  55.32 

1.048 

23  20  34.3 

1.11 

0.636  5113 

367.7 

21.74 

2.03 

9  55.4 

31 

6  31  30.49 

-1.021 

+23  21    0.6 

+1.08 

0.637  4058 

+377.7 

21.69 

2.03 

9  51.1 

Feb.      1 

6  31    6.33 

0.992 

23  21  26.1 

1.05 

0.638  3241 

387.5 

21.64 

2.02 

9  46.8 

o 

6  30  42.86 

0.963 

23  21  50.8 

1.02 

0.639  2657 

397.1 

21.60 

2.02 

9  42.5 

3 

6  30  20.10 

0.933 

23  22  14.8 

0.98 

0.640  2299 

406.4 

21.55 

2.02 

9  38.2 

4 

6  29  58.07 

0.903 

23  22  37.9 

0.95 

0.641  2161 

415.4 

21.50 

2.01 

9  33.9 

5 

6  29  36.77 

-0.872 

+23  23    0.3 

+0.92 

0.642  2237 

+424.2 

21.45 

2.01 

9  29.6 

6 

6  29  16.22 

0.840 

23  23  21.9 

0.80 

0.643  2522 

432.8 

21.40 

2.00 

9  25.3 

7 

6  28  56.43 

0.809 

23  23  42.8 

0.85 

0.644  3008 

441.0 

21.35 

2.00 

9  21.1 

8 

6  28  37.40 

0.777 

23  24    2.9 

0.82 

0.645  3690 

449.1 

21.30 

1.99 

9  16.8 

9 

6  28  19.16 

0.744 

23  24  22.3 

0.79 

0.646  4561 

456.8 

21.24 

1.99 

9  12.6 

10 

6  28    1.70 

-0.711 

+23  24  41.0 

+0.76 

0.647  5616 

+464.4 

21.19 

1.98 

9    8.4 

11 

6  27  45.04 

0.677 

23  24  58.9 

0.73 

0.648  6848 

471.6 

21.13 

1.98 

9    4.2 

12 

6  27  29.19 

0.644 

23  25  16.2 

0.71 

0.649  8251 

478.6 

21.08 

1.97 

9    0.0 

13 

6  27  14.14 

0.610 

23  25  32.8 

0.68 

0.650  9821 

485.5 

21.02 

1.97 

8  55.8 

14 

6  26  59.91 

0.576 

23  25  48.7 

0.65 

0.652  1551 

492.0 

20.97 

1.96 

8  51.6 

15 

6  26  46.51 

-0.541 

+23  26    4.0 

+0.62 

0.653  3435 

+408.3 

20.91 

1.96 

8  47.5 

16 

6  26  33.94 

-0.506 

+23  26  18.6 

-»j.CO 

0.654  5467 

+504.4 

20.85 

1.95 

8  43.4 
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GREENWICH  MEAN  TIME. 


Date. 

Am>arent 

Var.per 
Hour. 

ApiMirait 
DeolmaUon. 

Var.  per 
Hour. 

LonrithmoC 

Distance 
from  Earth. 

Var.  per 
Hour. 

Polar 

Seml- 

dkuo- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
QrBen* 

Noon. 

Noon. 

Noon. 

Noon. 

.B^bofi. 

Noon. 

Noon. 

Noon. 

wioh. 

h   m       8 

s 

•     f       tf 

It 

tt 

It 

h     m 

May     17 

6  59  37.61 

+1.976 

+22  59  36.2 

-3.64 

0.767  0656 

+373.8 

16.09 

1.50 

3  22.6 

18 

7    0  25.19 

1.089 

22  58  32.2 

3.69 

0.767  9464 

368.6 

16.06 

1.50 

3  19.6 

19 

7    1  13.09 

2.003 

22  67  26.9 

3.76 

0.768  8247 

363.4 

16.03 

1.50 

3  16.4 

20 

7    2    1.31 

3.016 

22  56  20.2 

3.81 

0.769  6905 

358.1 

16.99 

1.50 

3  13.2 

21 

7    2  49.85 

2.029 

22  55  12.1 

3.87 

0.770  5437 

362.8 

15.96 

1.49 

3  10.1 

22 

7    3  38.70 

+2.042 

+22  54    2.6 

"2.92 

0.771  3841 

+347.5 

15.93 

1.49 

3    7.0 

23 

7    4  27.85 

2.054 

22  52  51.7 

2.98 

0.772  2118 

342.2 

15.90 

1.49 

3    3.9 

24 

7    5  17.30 

2.066 

22  51  39.4 

3.04 

0.773  0267 

336.8 

15.87 

1.48 

3    0.8 

25 

7    6    7.04 

2.079 

22  50  25.6 

3.10 

0.773  8286 

331.4 

15.84 

1.48 

2  67.7 

26 

7    6  57.07 

2.000 

22  49  10.5 

3.16 

0.774  6176 

326.0 

15.81 

1.48 

2  64.6 

27 

7    7  47.38 

+2.102 

+22  47  53.9 

-3.22 

0.775  3934 

+320.5 

15.79 

1.48 

2  61.6 

28 

7    8  37.96 

2.113 

22  46  35.9 

3.28 

0.776  1562 

316.1 

15.76 

1.47 

2  48.4 

29 

7    9  28.81 

2.124 

22  45  16.4 

3.34 

0.776  9057 

300.5 

15.73 

1.47 

2  45.3 

30 

7  10  19.91 

2.134 

22  43  55.5 

3.40 

0.777  6420 

304.0 

15.70 

1.47 

2  42.2 

31 

7  11  11.25 

2.144 

22  42  33.1 

3.46 

0.778  3649 

298.4 

15.68 

1.47 

2  39.1 

June      1 

7  12    2.84 

+2.155 

+22  41    9.3 

-3.52 

0.779  0745 

+202.0 

16.65 

1.46 

2  36.0 

2 

7  12  54.67 

2.164 

22  39  44.0 

3.58 

0.779  7706 

287.3 

15.63 

1.46 

2  33.0 

3 

7  13  46.72 

2.173 

22  38  17.3 

3.64 

0.780  4534 

281.7 

15.60 

1.46 

2  29.9 

4 

7  14  38.99 

2.183 

22  36  49.2 

3.70 

0.781  1226 

276.0 

15.58 

1.46 

2  26.8 

5 

7  15  31.48 

2.191 

22  35  19.6 

3.76 

0.781  7784 

270.5 

15.56 

1.46 

2  23.8 

6 

7  16  24.17 

+2.200 

+22  33  48.6 

-3.82 

0.782  4208 

+264.8 

15.53 

1.45 

2  20.7 

7 

7  17  17.06 

2.208 

22  32  16.1 

3.88 

0.783  0496 

250.2 

15.51 

1.45 

2  17.7 

8 

7  18  10.15 

2.216 

22  30  42.2 

3.94 

0.783  6649 

253.6 

15.49 

1.46 

2  14.6 

9 

7  19    3.43 

2.224 

22  29    6.8 

4.00 

0.784  2667 

247.0 

15.47 

1.45 

2  11.6 

10 

7  19  56.88 

2.231 

22  27  30.0 

4.06 

0.784  8549 

242.3 

15.45 

1.44 

2    8.6 

11 

7  20  60.52 

+2.238 

+22  25  51.8 

-4.12 

0.785  4296 

+236.6 

15.43 

1.44 

2    6.6 

12 

7  21  44.32 

2.245 

22  24  12.1 

4.19 

0.785  9908 

231.0 

15.41 

1.44 

2    2.4 

13 

7  22  38.29 

2.252 

22  22  30.9 

4.26 

0.786  6386 

225.4 

15.39 

1.44 

1  69.4 

14 

7  23  32.42 

2.250 

• 

22  20  48.3 

4.30 

0.787  0728 

210.8 

15.37 

1.44 

1  56.4 

15 

7  24  26.71 

2.265 

22  19    4.3 

4.36 

0.787  5935 

214.1 

15.35 

1.44 

1  53.3 

16 

7  25  21.14 

+2.271 

+22  17  18.8 

-4.43 

0.788  1005 

+208.4 

15.33 

1.43 

1  60.3 

17 

7  26  15.72 

2.277 

22  15  31.8 

4  40 

0.788  5940 

202.8 

16.31 

1.43 

1  47.3 

18 

7  27  10.44 

2.283 

22  13  43.4 

4.55 

0.789  0738 

107.1 

15.30 

1.43 

144.3 

19 

7  28    5.30 

2.288 

22  11  53.6 

4.61 

0.789  6399 

101.3 

15.28 

1.43 

1  41.2 

20 

7  29    0.28 

3.204 

22  10    2.3 

4.67 

0.789  9923 

185.7 

15.26 

1.43 

1  38.2 

21 

7  29  65.40 

+2.200 

+22    8    9.5 

-4.73 

0.790  4311 

+180.0 

15.25 

1.43 

1  35.2 

22 

7  30  60.63 

2.304 

22    6  15.3 

4.70 

0.790  8561 

174.2 

15.23 

1.42 

1  32.2 

23 

7  31  45.98 

3.308 

22    4  19.7 

4.85 

0.791  2673 

168.5 

16.22 

1.42 

1  29.2 

24 

7  32  41.43 

3.313 

22    2  22.7 

4.00 

0.791  6647 

162.7 

15.21 

1.42 

1  26.2 

25 

7  33  36.99 

3^17 

22    0  24.3 

4.06 

0.792  0482 

156.0 

15.19 

1.42 

1  23.1 

26 

7  34  82.65 

+3.321 

+21  58  24.5 

-5.02 

0.792  4179 

+161.1 

16.18 

1.42 

1  20.1 

27 

7  35  28.40 

2.325 

21  56  23.2 

5.08 

0.792  7736 

145.3 

15.17 

1.42 

1  17.1 

28 

7  36  24.23 

3.828 

21  64  20.6 

6.14 

0.793  1163 

180.4 

16.16 

1.42 

1  14.1 

29 

7  37  20.14 

3.831 

21  62  16.6 

6.20 

0.793  4429 

183.0 

16.14 

1.42 

1  11.1 

30 

7  38  16.13 

3.834 

21  60  11.2 

6.26 

0.793  7666 

137.8 

16.13 

1.41 

1    8.1 

July      1 

7  39  12.18 

+3.337 

+21  48    4.6 

-631 

0.794  0662 

+131.0 

16.12 

1.41 

1    6.L 

2 

7  40    8.29 

+34139 

+21  46  66.4 

-6.36 

0.7H^1% 

\  VIUA. 

\\^\\ 

5ftW— iPi^^ 12 
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FOR  GREENWICH  MEAN  NOON. 


Data. 

HtiJooentrlc 

Lon^tade, 

MeanEqnlaoz 

of  Date. 

Var.pw 
Day. 

Reduetioii 
to  Orbit. 

HeUocontrle 
Latitude. 

Var.per 
Day. 

Lorarithm  of 
Radius  Vector. 

Var.per 
Day. 

•     t      It 

f     // 

ft 

m        t         tf 

rt 

July         2 

115  45  26.6 

4  64.05 

+14.3 

+0  21  51.3 

•f6.46 

0.719  7588 

+292.8 

6 

116    5    2.5 

4  U.90 

14.6 

0  22  17.1 

6.44 

0.719  8758 

292.2 

10 

116  24  37.8 

4  63.74 

14.8 

0  22  42.8 

6.42 

0.719  9926 

291.7 

14 

116  44  12.4 

4  53.50 

15.1 

0  23    8.5 

6.40 

0.720  1092 

291.4 

18 

117    3  46.5 

4  53.44 

15.4 

0  23  34.0 

6.89 

0.720  2257 

291.0 

22 

117  23  19.9 

4  53.36 

+15.6 

+0  23  59.6 

•f«.38 

0.720  3420 

+290.5 

26 

117  42  52.6 

4  63.11 

15.8 

0  24  25.0 

6.36 

0.720  4581 

289.9 

80 

118    2  24.8 

4  52.96 

16.1 

0  24  50.5 

6.35 

0.720  5739 

289.4 

Aug.         3 

118  21  56.3 

4  52.78 

16.3 

0  25  15.8 

6.34 

0.720  6896 

289.0 

7 

118  41  27.1 

4  62.64 

16.6 

0  25  41.2 

6.82 

0.720  8051 

288.5 

11 

119    0  57.4 

4  62.50 

+16.8 

+0  26    6.4 

+6.80 

0.720  9204 

+287.9 

15 

119  20  27.1 

4  62.34 

17.0 

0  26  31.6 

6.29 

0.721  0354 

287.4 

19 

119  39  56.1 

4  52.19 

17.3 

0  26  56.7 

6.26 

0.721 1503 

286.9 

23 

119  59  24.6 

4  52.04 

17.5 

0  27  21.7 

6.24 

0.721  2649 

286.3 

27 

120  18  52.4 

4  61.87 

17.7 

0  27  46.6 

6.23 

0.721  3793 

285.8 

31 

120  38  19.6 

4  61.72 

+18.0 

+0  28  11.5 

•f6.22 

0.721  4935 

+285.1 

Sept.        4 

120  57  46.2 

4  61.58 

18.2 

0  28  36.4 

6.21 

0.721  6074 

284.5 

8 

121  17  12.2 

4  61.41 

18.4 

0  29    1.2 

6.19 

0.721  7211 

284.0 

12 

121  36  37.5 

4  61.20 

18.6 

0  29  25.9 

6.16 

0.721  8346 

283.6 

16 

121  56    2.3 

4  61.15 

18.8 

0  29  50.5 

6.15 

0.721  9479 

282.9 

20 

122  15  26.5 

4  50.98 

+19.1 

+0  30  15.1 

-f6.14 

0.722  0609 

+282.1 

24 

122  34  50.1 

4  60.82 

19.3 

0  30  39.6 

6.11 

0.722  1736 

281.6 

28 

122  54  13.1 

4  50.68 

19.5 

0  31    4.0 

6.10 

0.722  2861 

281.0 

Oct.         2 

123  13  35.5 

4  60.52 

19.7 

0  31  28.4 

6.08 

0.722  3984 

280.4 

6 

123  32  67.3 

4  50.38 

19.9 

0  31  52.6 

6.05 

0.722  5104 

279.6 

10 

123  52  18.5 

4  60.22 

+20.1 

+0  32  16.8 

•f6.05 

0.722  6221 

+279.0 

14 

124  11  39.1 

4  50.09 

20.3 

0  32  41.0 

6.02 

0.722  7336 

278.4 

18 

124  30  59.2 

4  49.94 

20.5 

0  33    5.0 

6.00 

0.722  8448 

277.8 

22 

124  50  18.6 

4  49.79 

20.7 

0  33  29.0 

6.00 

0.722  9558 

277.0 

26 

125    9  37.5 

4  49.64 

20.9 

0  33  53.0 

5.98 

0.723  0664 

276.2 

30 

125  28  55.7 

4  49.49 

+21.1 

+0  34  16.8 

+6.95 

0.723  1768 

+275.6 

Nov.        3 

125  48  13.4 

4  49.35 

21.3 

0  34  40.6 

5.94 

0.723  2869 

275.0 

7 

126    7  30.5 

4  49.20 

21.4 

0  35    4.3 

6.90 

0.723  3968 

274.2 

11 

126  26  47.0 

4  49.06 

21.6 

0  35  27.8 

6.88 

0.723  5063 

273.5 

15 

126  46    3.0 

4  48.93 

21.8 

0  35  51.3 

6.87 

0.723  6156 

272.9 

19 

127    5  18.4 

4  48.78 

+22.0 

+0  36  14,8 

+5.85 

0.723  7246 

+272.1 

23 

127  24  33.2 

4  48.62 

22.1 

0  36  38.1 

6.83 

0.723  8333 

271.2 

27 

127  43  47.4 

4  48.47 

22.3 

0  37    1.4 

6.81 

0.723  9416 

270.5 

Dec.        1 

128    3    1.0 

4  48.34 

22.5 

0  37  24.6 

6.80 

0.724  0497 

269.9 

5 

128  22  14.1 

4  48.20 

22.6 

0  37  47.8 

5.78 

0.724  1575 

269.1 

9 

128  41  26.6 

4  48.05 

+22.8 

+0  38  10.8 

+6.74 

0.724  2650 

+268.2 

13 

129    0  38.5 

4  47.91 

23.0 

0  38  33.7 

5.72 

0.724  3721 

267.6 

17 

129  19  49.9 

4  47.78 

23.1 

0  38  56.6 

5.71 

0.724  4790 

266.8 

21 

129  39    0.7 

4  47.04 

23.3 

0  39  19.4 

5.68 

0.724  5856 

265.9 

25 

129  58  11.0 

4  47.50 

23.4 

0  39  42.0 

5.66 

0.724  6917 

265.1 

29 

130  17  20.7 

4  47.36 

+23.6 

+0  40    4.6 

+5.65 

0.724  7976 

+264.2 

33 

130  36  29.9 

4  47.23 

+23.7 

+0  40  27.2 

-t-5.63 

0.724  9031 

+263.4 
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Dtte. 

^ss?* 

Var.per 
Hour. 

Apparent 
Dedmftticm. 

Var.per 
Hour. 

Logarithm  of 
from  Earth. 

Var.per 
Hour. 

Polar 
Somi- 
dlam- 
eter. 

Hor. 

Paral- 

lax. 

Transit, 
Meridian 

of 
Green- 

Noon. 

Noon. 

Noon. 

Noon. 

Jvbon. 

Noon. 

Noon. 

Noon. 

wich. 

b   m      s 

s 

•      1      tt 

tt 

ti 

II 

h      m 

Jan.      1 

10    1  47.96 

-^.379 

+13  31  13.0 

+2.59 

0.930  0273 

-260.2 

9.10 

1.03 

15  18.8 

2 

10    138.69 

o.aM 

13  32  16.1 

2.67 

0.929  4077 

256.1 

9.11 

1.04 

15  14.7 

3 

10    1  29.03 

0.410 

13  33  21.2 

2.75 

0.928  7980 

251.9 

9.13 

1.04 

15  10.6 

4 

10    1  19.00 

0.490 

13  34  28.1 

2.83 

0.928  1986 

247.6 

9.14 

1.04 

15    6.5 

5 

10    1    8.59 

0.441 

13  35  36.9 

2.90 

0.927  6098 

243.1 

9.15 

1.04 

15    2.4 

6 

10    0  57.83 

-0.456 

+13  36  47.5 

+2.98 

0.927  0317 

-238.6 

9.17 

1.04 

14  58.3 

7 

10    0  46.71 

0.471 

13  37  59.9 

3.06 

0.926  4648 

233.9 

9.18 

1.04 

14  54.2 

8 

10    0  35.23 

0.485 

13  39  14.0 

3.12 

0.925  9091 

229.2 

9.19 

1.04 

14  50.1 

9 

10    0  23.41 

0.600 

13  40  29.7 

3.19 

0.925  3649 

224.3 

9.20 

1.05 

14  46.0 

10 

10    0  11.25 

0.514 

13  41  47.1 

3.26 

0.924  8325 

219.3 

9.21 

1.05 

14  41.8 

11 

9  59  58.76 

-0.527 

+13  43    6.1 

+3.33 

0.924  3122 

-214.2 

9.22 

1.05 

14  37.7 

12 

9  59  45.95 

0.541 

13  44  26.7 

3.39 

0.923  8042 

209.1 

9.23 

1.05 

14  33.5 

13 

9  59  32.81 

0.554 

13  45  48.8 

3.45 

0.923  3087 

203.8 

9.24 

1.05 

14  29.4 

14 

9  59  19.37 

0.566 

13  47  12.4 

3.51 

0.922  8259 

198.5 

9.25 

1.05 

14  25.2 

15 

9  59    5.62 

0.579 

13  48  37.4 

3.57 

0.922  3559 

193.1 

9.26 

1.05 

14  21.1 

16 

9  58  51.57 

-0.501 

+13  60    3.8 

+3.63 

0.921  8990 

-187.6 

9.27 

1.05 

14  16.9 

17 

9  58  37.24 

0.603 

13  51  31.5 

3.68 

0.921  4555 

182.0 

9.28 

1.05 

14  12.7 

18 

9  58  22.62 

0.615 

13  53    0.6 

3.74, 

0.921  0255 

176.3 

9.29 

1.06 

14    8.5 

19 

9  58    7.72 

0.627 

13  54  30.8 

3.79 

0.920  6092 

170.6 

9.30 

1.06 

14    4.4 

20 

9  57  52.55 

0.638 

13  56    2.3 

3.84 

0.920  2068 

164. 7- 

9.31 

1.06 

14    0.2 

21 

9  57  37.12 

-0.648 

+13  57  35.0 

+3.88 

0.919  8186 

-158.8 

9.32 

1.06 

13  56.0 

22 

9  57  21.44 

0.658 

13  59    8.8 

3.93 

0.919  4447 

152.8 

9.33 

1.06 

13  51.8 

23 

9  57    5.52 

0.668 

14    0  43.5 

3.97 

0.919  0854 

146.7 

9.33 

1.06 

13  47.6 

24 

9  56  49.37 

0.678 

14    2  19.3 

4.01 

0.918  7408 

140.5 

9.34 

1.06 

13  43.4 

25 

9  56  32.99 

0.687 

14    3  56.0 

4.05 

0.918  4111 

134.2 

9.35 

1.06 

13  39.2 

26 

9  56  16.38 

-0.696 

+14    5  33.6 

+4.08 

0.918  0965 

-127.9 

9.35 

1.06 

13  35.0 

27 

9  55  59.57 

0.705 

14    7  12.0 

4.12 

0.917  7972 

121.5 

9.36 

1.06 

13  30.7 

28 

9  55  42.56 

0.713 

14    8  51.3 

4.15 

0.917  5132 

115.1 

9.37 

1.06 

13  2G.5 

29 

9  55  25.35 

0.721 

14  10  31.3 

4.18 

0.917  2449 

108.6 

9.37 

1.07 

13  22.3 

30 

9  55    7.96 

0.728 

14  12  12.0 

4.21 

0.916  9922 

102.0 

9.38 

1.07 

13  18.1 

31 

9  54  50.41 

-0.735 

+14  13  53.2 

+4.23 

0.916  7555 

-  95.3 

9.38 

1.07 

13  13.9 

Feb.      1 

■  9  54  32.70 

0.741 

14  15  35.0 

4.25 

0.916  5348 

88.6 

9.39 

1.07 

13    9.6 

2 

9  54  14.84 

0.747 

14  17  17.3 

4.27 

0.916  3303 

81.8 

9.39 

1.07 

13    5.4 

3 

9  53  56.84 

0.753 

14  19    0.0 

4.29 

0.916  1420 

75.1 

9.40 

1.07 

13    1.2 

4 

9  53  38.72 

0.758 

14  20  43.0 

4.30 

0.915  9700 

68.3 

9.40 

1.07 

12  57.0 

5 

9  53  20.48 

-0.762 

+14  22  26.3 

+4.31 

0.915  8143 

-  61.4 

9.40 

1.07 

12  52.7 

6 

9  53    2.13 

0.767 

14  24    9.9 

4.32 

0.915  6751 

54.6 

9.41 

1.07 

12  48.5 

7 

9  52  43.69 

0.770 

14  25  53.7 

4.33 

0.915  5523 

47.7 

9.41 

1.07 

12  44.3 

8 

9  52  25.17 

0.773 

14  27  37.5 

4.33 

0.915  4462 

40.8 

9.41 

1.07 

12  40.0 

9 

9  52    6.57 

0.776 

14  29  21.5 

4.33 

0.915  3566 

33.9 

9.41 

1.07 

12  35.8 

10 

9  51  47.92 

-0.778 

+14  31    5.4 

+4.33 

0.915  2837 

-26.9 

9.42 

1.07 

12  31.5 

11 

9  51  29.21 

0.781 

14  32  49.3 

4.33 

0.915  2274 

20.0 

9.42 

1.07 

12  27.3 

12 

9  51  10.46 

0.782 

14  34  33.0 

4.82 

0.915  1877 

18.1 

9.42 

1.07 

12  23.0 

13 

9  50  51.68 

0.783 

14  36  16.6 

4.31 

0.915  1646 

-    0.2 

9.42 

1.07 

12  1S.8 

14 

9  50  32.88 

0.784 

14  37  59.9 

4.30 

0.915  1581 

+    0.8 

9.42 

1.07 

12  14.6 

15 

9  50  14.07 

-0.784 

+14  39  43.0 

+4.29 

0.915  1683 

+    7.7 

9.42 

1.07 

12  10.3 

16 

9  49  55.26 

-0.784 

+14  41  25.8 

+4J8 

0.915  1950 

+  14.6 

9.42 

1.07 

12    6.1 
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Date. 

Apparent 

Var.per 

ApiMient 
Deounatkm. 

Var.per 
Hour. 

Locarithmof 

Distance 
xrom  Sartb. 

Var.per 
Hour. 

Polar 
Seml- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

JVbon. 

J9bon, 

JVboii. 

JVboa. 

Noon, 

Noon. 

Noon. 

JVbofi. 

wldi. 

h   m      s 

8 

•      /      // 

/# 

It 

n 

h     m 

Aug.    16 

10  12  16.13 

+1.311 

+12  36  23.8 

-«.60 

1.011  2318 

+  41.4 

7.55 

0.86 

0  36.9 

17 

10  12  45.22 

1.213 

12  33  45.2 

6.61 

1.011  3261 

37.2 

7.65 

0.86 

0  33.4 

18 

10  13  14.34 

1.214 

12  31    6.4 

6.63 

1.011  4103 

33.0 

7.65 

0.86 

0  30.0 

19 

10  13  43.48 

1.215 

12  28  27.3 

6.68 

1.011  4843 

28.7 

7.54 

0.86 

0  26.5 

20 

10  14  12.65 

1.216 

12  25  48.0 

6.64 

1.011  5480 

34.4 

7.54 

0.86 

0  23.1 

21 

10  14  41.83 

+1.216 

+12  23    8.5 

-«.65 

1.011  6015 

+  30.2 

7.54 

0.86 

0  19.6 

22 

10  15  11.03 

1.217 

12  20  28.8 

6.66 

1.011  6447 

15.9 

7.54 

0.86 

0  16.2 

23 

10  15  40.23 

1.217 

12  17  49.0 

6.66 

1.011  6776 

11.6 

7.54 

0.86 

0  12.7 

24 

10  16    9.44 

1.217 

12  15    9.1 

6.66 

1.011  7003 

7.3 

7.54 

0.86 

0    9.3 

25 

10  16  38.65 

1.217 

12  12  29.1 

6.67 

1.011  7126 

+    3.0 

7.54 

0  86 

0    5.8 

26 

10  17    7.86 

+1.217 

+12    9  49.0 

-«.67 

1.011  7146 

-    1.3 

7.54 

0.86 

(    0        S.4 

27 

10  17  37.05 

1.216 

12    7    8.9 

6.67 

1.011  7063 

5.6 

7.64 

0.86 

23  65.6 

28 

10  18    6.23 

1.216 

12    4  28.7 

6.67 

1.011  6877 

9.9 

7.54 

0.86 

23  52.0 

29 

10  18  35.40 

1.215 

12     1  48.6 

6.67 

1.011  6587 

14.2 

7.54 

0.86 

23  48.6 

30 

10  19    4.54 

1.214 

11  59    8.5 

6.67 

1.011  6194 

18.5 

7.54 

0.86 

23  45.1 

31 

10  19  33.66 

+1.213 

+11  56  28.6 

-6.67 

1.011  5697 

-  22.8 

7.54 

0.86 

23  41.7 

Sept     1 

10  20    2.75 

1.212 

11  53  48.5 

6.66 

1.011  5098 

27.1 

7.54 

0.86 

23  38.2 

2 

10  20  31.81 

1.210 

11  51    8.7 

6.66 

1.011  4396 

31.4 

7.55 

0.86 

23  34.8 

3 

10  21    0.82 

1.308 

11  48  28.9 

6.65 

1.011  3592 

35.6 

7.55 

0.86 

23  31.3 

4 

10  21  29.79 

1.206 

11  45  49.4 

6.64 

1.011  2685 

39.9 

7.55 

0.86 

23  27.9 

5 

10  21  58.72 

+1.204 

+11  43  10.0 

-«.64 

1.011  1676 

-  44.2 

7.55 

0.86 

23  24.4 

6 

10  22  27.59 

1.202 

11  40  30.8 

6.63 

1.011  0665 

48.4 

7.55 

0.86 

23  21.0 

7 

10  22  56.41 

1.200 

11  37  51.9 

6.62 

1.010  9353 

62.6 

7.56 

0.86 

23  17.6 

8 

10  23  25.18 

1.197 

11  35  13.2 

6.61 

1.010  8038 

56.9 

7.56 

0.86 

23  14.1 

9 

10  23  53.88 

1.195 

11  32  34.8 

6.60 

1.010  6622 

61.1 

7.56 

0.86 

23  10.6 

10 

10  24  22.53 

+1.192 

+11  29  56  6 

-6.58 

1.010  5104 

-65.4 

7.56 

0.86 

23    7.1 

11 

10  24  51.10 

1.189 

11  27  18.8 

6.57 

1.010  3485 

69.6 

7.57 

0.86 

23    3.7 

12 

10  25  19.60 

1.1S6 

11  24  41.4 

6.55 

1.010  1765 

73.8 

7.57 

0.86 

23    0.2 

13 

10  25  48.02 

1.183 

11  22    4.3 

6.54 

1.009  9944 

78.0 

7.57 

0.86 

22  56.7 

14 

10  26  16.37 

1.179 

11  19  27.6 

6.52 

1.009  8021 

82.2 

7.57 

0.86 

22  53.3 

15 

10  26  44.63 

+1.176 

+11  16  51.3 

-6.50 

1.009  5998 

-  86.4 

7.58 

0.86 

22  49.8 

16 

10  27  12.81 

1.172 

11  14  15,5 

6.48 

1.009  3873 

90.7 

7.58 

0.86 

22  46.4 

17 

10  27  40.90 

1.169 

11  11  40.1 

6.46 

1.009  1647 

94  .S 

7.58 

0.86 

22  42.9 

18 

10  28    8.90 

1.164 

11    9    8.2 

6.44 

1.008  9321 

99.0 

7.59 

0.86 

22  39.4 

19 

10  28  36.79 

1.160 

11    6  30.8 

6.42 

1.008  6894 

103.2 

7.59 

0.86 

22  36.0 

20 

10  29    4.58 

+1.156 

+11    3  57.0 

-6.40 

1.008  4366 

-107.4 

7.60 

0.86 

22  32.6 

21 

10  29  32.26 

1.151 

11     1  23.8 

6.37 

1.008  1738 

111.6 

7.60 

0.86 

22  29.0 

22 

10  29  59.83 

1.146 

10  58  51.2 

6.35 

1.007  9010 

115.8 

7.61 

0.86 

22  26.6 

23 

10  30  27.28 

1.141 

10  56  19.2 

6.32 

1.007  6182 

119.9 

7.61 

0.87 

22  22.1 

24 

10  30  54.60 

1.136 

10  53  48.0 

6.29 

1.007  3255 

124.0 

7.62 

0.87 

22  18.6 

25 

10  31  21.80 

+1.131 

+10  51  17.4 

-6.36 

1.007  0228 

-128.2 

7.62 

0.87 

22  15.1 

26 

10  31  48.87 

1.125 

10  48  47.6 

6.23 

1.006  7103 

132.3 

7.63 

0.87 

22  11.6 

27 

10  32  15.81 

1.119 

10  46  18.5 

6.20 

1.006  3879 

136.4 

7.63 

0.87 

22    8.1 

28 

10  32  42.60 

1.113 

10  43  50.2 

6.16 

1.006  0557 

140.4 

7.64 

0.87 

22    4.6 

29 

10  33    9.25 

1.108 

10  41  22.7 

6.13 

1.005  7138 

144.5 

7.65 

0.87 

22    1.1 

30 

10  33  35.76 

+1.101 

+10  38  56.1 

-6.09 

1.005  3622 

-148.5 

7.66 

0.87 

21  67.6 

Oct.      1 

10  34    2.11 

+1.095 

+10  36  30.3 

-6.06 

l,O06  QOll 

I  -va.^ 

^li^ 

\^X\ 
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Date. 

^ssss^* 

Var.per 
Hour. 

Apparent 
I>ecunation. 

Var.per 
Hour. 

Lqsarithmof 

Distanoo 
from  Earth. 

Var.per 
Hoar. 

Polar 
Somi- 
diam* 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Oreen- 

Noon.. 

Noon, 

Noon* 

Noon. 

JVbon. 

Noon. 

Noon, 

Noofn, 

wich. 

h   m      8 

s 

•       t         n 

11 

It 

tt 

h     m 

Oct.       1 

10  34    2.11 

-i-1.095 

+10  36  30.3 

-6.05 

1.005  0011 

-153.5 

7.66 

0.87 

21  54.1 

2 

10  34  28.31 

1.088 

10  34    5.5 

6.01 

1.004  6304 

156.4 

7.67 

0.87 

21  50.6 

3 

10  34  54.34 

1.081 

10  31  41.6 

5.98 

1.004  2502 

160.4 

7.67 

0.87 

21  47.1 

4 

10  35  20.21 

1.074 

10  29  18.6 

5.94 

1.003  8607 

164.3 

7.68 

0.87 

21  43.6 

5 

10  35  45.91 

1.067 

10  26  56.6 

5.90 

1.003  4618 

168.2 

7.68 

0.87 

21  40.1 

6 

10  36  11.44 

+1.060 

+10  24  35.6 

-5.85 

1.003  0536 

-172.0 

7.69 

0.87 

21  36.6 

7 

10  36  36.79 

1.053 

10  22  15.6 

5.81 

1.002  6361 

175.9 

7.70 

0.88 

21  33.1 

8 

10  37    1.97 

1.045 

10  19  56.7 

5.77 

1.002  2095 

179.7 

7.71 

0.88 

21  29.6 

9 

10  37  26.96 

1.037 

10  17  38.8 

5.73 

1.001  7737 

183.5 

7.71 

0.88 

21  26.1 

10 

10  37  51.76 

1.030 

10  15  22.1 

5.67 

1.001  3289 

187.2 

7.72 

0.88 

21  22.5 

11 

10  38  16.38 

+1.022 

+10  13    6.5 

-5.63 

1.000  8750 

-191.0 

7.73 

0.88 

21  19.0 

12 

10  38  40.80 

1.013 

10  10  52.0 

5.58 

1.000  4121 

194.7 

7.74 

0.88 

21  15.5 

13 

10  39    5.02 

1.005 

10    8  38.7 

5.58 

0.999  9404 

198.4 

7.75 

0.88 

21  12.0 

14 

10  39  29.03 

0.996 

10    6  26.7 

5.47 

0.999  4598 

202.1 

7.76 

0.88 

21    8.4 

15 

10  39  52.84 

0.988 

10    4  15.9 

5.43 

0.998  9704 

305.7 

• 

7.76 

0.88 

21    4.9 

16 

10  40  16.44 

+0.979 

+10    2    6.3 

-6j87 

0.998  4723 

-309.4 

7.77 

0.88 

21    1.3 

17 

10  40  39.83 

0.970 

9  59  58.1 

5.31 

0.997  9655 

313.0 

7.78 

0.88 

20  57.8 

18 

10  41    2.99 

0.960 

9  57  51.2 

5.26 

0.997  4501 

316.5 

7.79 

0.89 

20  54.2 

19 

10  41  25.93 

0.951 

9  65  45.7 

5.20 

0.996  9261 

320.1 

7.80 

0.89 

20  50.7 

20 

10  41  48.64 

0.941 

9  53  41.5 

5.14 

0.996  3936 

233.6 

7.81 

0.89 

20  47.1 

21 

10  42  11.11 

+0.931 

+  9  51  38.8 

-6.08 

0.995  8527 

-837.1 

7.82 

0.89 

20  43.6 

22 

10  42  33.35 

0.921 

9  49  37.6 

5.02 

0.995  3036 

330.5 

7.83 

0.89 

20  40.0 

23 

10  42  55.34 

0.911 

9  47  37.9 

4.96 

0.994  7463 

333.9 

7.84 

0.89 

20  36.4 

24 

10  43  17.09 

0.901 

9  45  39.7 

4.80 

0.994  1810 

337.3 

7.85 

0.89 

20  32.9 

25 

10  43  38.58 

0.890 

9  43  43.0 

4.83 

0.993  6077 

340.5 

7.86 

0.89 

20  29.3 

26 

10  43  59.82 

+0.880 

+  9  41  47.9 

-4.76 

0.993  0266 

-343.8 

7.87 

0.89 

20  25.7 

27 

10  44  20.80 

0.869 

9  39  54.4 

4.70 

0.992  4377 

347.0 

7.88 

0.90 

20  22.1 

28 

10  44  41.51 

0.857 

9  38    2.5 

4.63 

0.991  8412 

350.1 

7.89 

0.90 

20  18.5 

29 

10  45    1.95 

0.846 

9  36  12.3 

4.56 

0.991  2372 

353.2 

7.91 

0.90 

20  14.9 

30 

10  45  22.11 

0.834 

9  34  23.8 

4.49 

0.990  6258 

256.3 

7.92 

0.90 

20  11.3 

31 

10  45  42.00 

+0.823 

+  9  32  37.0 

-4.42 

0.990  0072 

-269.3 

7.93 

0.90 

20    7.7 

Nov.     1 

10  46    1.61 

0.811 

9  30  51.9 

4.34 

0.989  3814 

262.2 

7.94 

0.90 

20    4.1 

2 

10  46  20.93 

0.799 

9  29    8.6 

4.37 

0.988  7486 

365.1 

7.95 

0.90 

20    0.5 

3 

10  46  39.97 

0.787 

9  27  27.1 

4.19 

0.988  1090 

267.9 

7.96 

0.90 

19  56.9 

4 

10  46  58.71 

0.775 

9  25  47.4 

4.12 

0.987  4627 

270.7 

7.97 

0.91 

19  53.2 

5 

10  47  17.16 

+0.763 

+  9  24    9.5 

-4.04 

0.986  8097 

-273.5 

7.99 

0.91 

19  49.6 

6 

10  47  35.31 

0.750 

9  22  33.5 

3.96 

0.986  1502 

276.1 

8.00 

0.91 

19  46.0 

7 

10  47  53.16 

0.738 

9  20  59.4 

3.88 

0.985  4844 

278.7 

8.01 

0.91 

19  42.4 

8 

10  48  10.71 

0.725 

9  19  27.1 

3.80 

0.984  8124 

281.3 

8.02 

0.91 

19  38.7 

9 

10  48  27.94 

0.712 

9  17  56.8 

3.72 

0.984  1342 

383.8 

8.04 

0.91 

19  35.0 

10 

10  48  44.87 

+0.699 

+  9  16  28.4 

-3.64 

0.983  4500 

-3S6.3 

8.05 

0.91 

19  31.4 

11 

10  49    1.47 

0.685 

9  15    2.0 

3.56 

0.982  7600 

388.7 

8.06 

0.92 

19  27.7 

12 

10  49  17.76 

0.672 

9  13  37.6 

3.48 

0.982  0642 

391.1 

8.07 

0.92 

19  24.1 

13 

10  49  33.72 

0.658 

9  12  15.2 

8.39 

0.981  3628 

393.4 

8.09 

0.92 

19  20.4 

14 

10  49  49.35 

0.644 

9  10  55.0 

3.30 

0.980  6559 

395.7 

8.10 

0.92 

19  16.7 

15 

10  50    4.64 

+0.630 

+  99  36.8 

-3.21 

0.979  9437 

-397.8 

8.11 

0.92 

19  13.0 

le 

10  50  19.60 

+0.616 

+  9    8  20.8 

-3.13 

0.979  2264 

-300.0 

8.13 

0.92 

19    9.3 
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GREENWICH  MEAN  TIME. 


Dtto. 

AbobosIoo. 

Var.per 
Hour. 

Apparent 
DecUDAtloD. 

Var.per 
Hour. 

Lqprlthmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi. 
diam> 
eter. 

Hot. 

Paral. 

lax. 

Transit, 
ICeridian 

of 
Oreen- 

JVbow. 

IfO0%* 

Abow. 

Jvoon. 

JfOlM, 

JVbofi* 

JrOCl^t 

<nMMfi« 

wich. 

h   m      8 

s 

•     t      tf 

It 

II 

II 

h     m 

Nov.    16 

10  50  19.60 

•M).016 

+9    8  20.8 

-3.12 

0.979  2264 

-aoox) 

8.13 

0.92 

19    9.3 

17 

10  50  34.22 

0.002 

9    7    6.9 

3.04 

0.978  6040 

802.0 

8.14 

0.93 

19    6.6 

18 

10  50  48.50 

0.588 

9    5  55.1 

2.06 

0.977  7769 

308.9 

8.16 

0.93 

19    1.9 

19 

10  51    2.42 

0.673 

9    4  45.5 

2.86 

0.977  0451 

806.8 

8.17 

0.93 

18  68.2 

20 

10  51  15.99 

0.658 

9    3  38.1 

2.76 

0.976  3089 

307.7 

8.18 

0.93 

18  64.5 

21 

10  51  29.21 

+0.643 

+9    2  32.9 

-2.67 

0.976  5684 

-^309.4 

8.19 

0.93 

18  60.8 

22 

10  51  42.07 

0.528 

9    1  30.0 

2.67 

0.974  8238 

311.1 

8.21 

0.93 

18  47.1 

23 

10  51  54.56 

0.613 

9    0  29.4 

2.48 

0.974  0753 

312.7 

8.22 

0.93 

18  43.4 

24 

10  52    6.69 

0.408 

8  59  31.1 

2.88 

0.973  3231 

314.2 

8.24 

0.94 

18  39.6 

25 

10  52  18.44 

0.482 

8  58  35.1 

2.29 

0.972  5674 

316.6 

8.25 

0.94 

18  35.9 

26 

10  52  29.82 

+0.466 

+8  57  41.4 

-2.10 

0.971  8084 

-316.9 

8.27 

0.94 

18  32.1 

27 

10  52  40.83 

0.451 

8  56  50.1 

2.09 

0.971  0463 

318.1 

8.28 

0.94 

18  28.4 

28 

10  52  51.46 

0.435 

8  56    1.1 

1.99 

0.970  2815 

319.2 

8.30 

0.94 

18  24.6 

29 

10  53    1.71 

0.410 

8  55  14.6 

1.89 

0.969  5140 

320.3 

8.31 

0.94 

18  20.9 

30 

10  53  11.58 

0.403 

8  54  30.4 

1.79 

0.968  7441 

321.3 

8.33 

0.95 

18  17.1 

Dec.      1 

10  53  21.06 

+0.387 

+8  53  48.6 

-1.69 

0.967  9720 

-822.1 

8.34 

0.96 

18  13.3 

2 

10  53  30.15 

0.371 

8  53    9.2 

1.69 

0.967  1979 

822.9 

8.36 

0.96 

18    9.6 

3 

10  53  38.85 

0.354 

8  52  32.2 

1.49 

0.966  4220 

323.6 

8.37 

0.96 

18    5.7 

4 

10  53  47.16 

0.338 

8  51  57.7 

1.38 

0.966  6446 

324.2 

8.39 

0.96 

18    1.9 

5 

10  53  55.08 

0.322 

8  51  25.7 

1.28 

0.964  8667 

324.8 

8.40 

0.96 

17  68.1 

6 

10  54    2.60 

+0.305 

+8  50  56.1 

-1.18 

0.964  0867 

-326.2 

8.41 

0.96 

17  54.3 

7 

10  54    9.73 

0.289 

8  50  29.0 

1.06 

0.963  3048 

325.6 

8.43 

0.96 

17  60.6 

8 

10  54  16.45 

0.272 

8  50    4.3 

0.96 

0.962  6231 

325.8 

8.46 

0.96 

17  46.7 

9 

10  54  22.78 

0.255 

8  49  42.2 

0.87 

0.961  7410 

326.0 

8.46 

0.96 

17  42.8 

10 

10  54  28.70 

0.238 

8  49  22.6 

0.77 

0.960  9686 

326.1 

8.47 

0.96 

17  39.0 

11 

10  54  34.22 

+0.221 

+8  49    5.4 

-0.66 

0.960  1760 

-326.0 

8.49 

0.97 

17  36.1 

12 

10  54  39.33 

0.206 

8  48  50.8 

0.66 

0.959  3937 

325.9 

8.61 

0.97 

17  31.3 

13 

10  54  44.04 

0.188 

8  48  38.8 

0.46 

0.958  6117 

325.7 

8.62 

0.97 

17  27.4 

14 

10  54  48.33 

0.170 

8  48  29.3 

0.34 

0.957  8303 

325.4 

8.64 

0.97 

17  23.6 

15 

10  54  52.21 

0.153 

8  48  22.4 

0.24 

0.957  0499 

325.0 

8.55 

0.97 

17  19.7 

16 

10  54  55.68 

+0.136 

+8  48  18.0 

-0.13 

0.956  2706 

-^24.4 

8.57 

0.97 

17  15.8 

17 

10  54  58.73 

0.118 

8  48  16.1 

-0.03 

0.956  4927 

323.8 

8.58 

0.98 

17  11.9 

18 

10  55    1.36 

0.101 

8  48  16.8 

+0.06 

0.954  7165 

323.0 

8.60 

0.98 

17    8.0 

19 

10  55    3.58 

0.084 

8  48  20.1 

0.19 

0.953  9423 

322.1 

8.61 

0.98 

17    4.1 

20 

10  55    5.37 

0.066 

8  48  26.0 

0.30 

0.953  1703 

321.2 

8.63 

0.98 

17    0.2 

21 

10  55    6.75 

+0.049 

+8  48  34.4 

+0.40 

0.952  4008 

-320.1 

8.64 

0.98 

16  56.3 

22 

10  55    7.71 

0.032 

8  48  45.4 

0.51 

0.951  6341 

318.9 

8.66 

0.98 

16  62.4 

23 

10  55    8.25 

+0.014 

8  48  58.9 

0.62 

0.950  8704 

317.5 

8.67 

0.99 

16  48.5 

24 

10  56    8.36 

-0.004 

8  49  15.0 

0.72 

0.950  1101 

310.0 

8.69 

0.99 

16  44.5 

25 

10  55    8.06 

0.021 

8  49  33.6 

0.83 

0.949  3535 

314.4 

8.70 

0.99 

16  40.6 

26 

10  55    7.34 

-O.039 

+8  49  54.8 

+0.94 

0.948  6009 

-312.7 

8.72 

0.99 

16  36.6 

27 

10  55    6.21 

0.056 

8  50  18.5 

1.04 

0.947  8525 

310.9 

8.73 

0.99 

16  32.7 

28 

10  55    4.67 

0.073 

8  50  44.6 

1.14 

0.947  1086 

309.0 

8.75 

0.99 

16  28.7 

29 

10  55    2.71 

0.090 

8  51  13.3 

1.25 

0.946  3694 

307.0 

8.76 

1.00 

16  24.8 

30 

10  55    0.34 

0.108 

8  51  44.5 

1.35 

0.946  6353 

304.8 

8.78 

1.00 

16  20.8 

31 

10  54  57.55 

-0.125 

+8  52  18.1 

+1.46 

0.944  9064 

-302.5 

8.79 

1.00 

16  16.8 

32 

10  54  54.36 

-0.142 

+8  52  54.1 

+1.66 

0.944  V^l 

i  -«».\ 

^^.%\ 

^\!5*^ 

^^&XL5^ 

192  SATUKN,  1919. 

FOR  MEAN  NOON. 


UBANUS,  1919. 


198 


GREENWICH  MEAN  TIME. 


Dtta. 

^SH 

Var.per 

Apparait 
DacunAtion. 

Vir.per 
IHiy. 

Lqnrlthmof 

Distaaoe 
fromEartli. 

Var.per 
Day. 

Semi- 
diam- 
atar. 

Hor. 

Paral- 

lax. 

Transit, 
Iferidlan 

of 
Oreen- 

JVbofi. 

^oow« 

JVoon* 

Jrooii* 

xroon. 

JVooii. 

JVoofi. 

iVbon. 

wloh. 

h   m      8 

8 

•     t      tf 

n 

// 

91 

h     m 

Jan.      1 

21  50  51.37 

•«-10.837 

-13  48  19.5 

4-55.27 

1.315  9455 

+2888  JS 

1.62 

0.43 

3  10.0 

5 

21  51  33.72 

10.828 

13  44  33.2 

57.84 

1.316  9444 

3404.8 

1.62 

0.42 

2  55.0 

9 

21  52  17.93 

11.272 

13  40  37.1 

60.10 

1.317  8681 

2313.1 

1.61 

0.42 

2  40.0 

13 

21  53    3.84 

11.674 

13  36  32.0 

62.33 

1.318  7131 

3013.0 

1.61 

0.42 

2  25.0 

17 

21  53  51.27 

12.036 

13  32  18.8 

64.96 

1.319  4769 

1806.0 

1.61 

0.42 

2  10.1 

21 

21  54  40.07 

•(-12.356 

-13  27  58.2 

•(^.00 

1.320  1570 

+1503.4 

1.60 

0.42 

1  55.2 

25 

21  55  30.06 

12.634 

13  23  31.1 

67.51 

1.820  7508 

1374.8 

1.60 

0.42 

1  40.3 

29 

21  56  21.09 

12.872 

13  18  58.4 

68.80 

1.321  2561 

1150.0 

1.60 

0.42 

1  25.4 

Feb.      2 

21  57  12.97 

18.058 

13  14  21.0 

60.85 

1.321  6709 

022.0 

1.60 

0.42 

1  10.5 

6 

21  58    5.49 

13.106 

13    9  39.9 

70.65 

1.321  9933 

600.3 

1.60 

0.42 

0  55.7 

10 

21  58  58.47 

+13.287 

-13    4  56.1 

+n.20 

1.322  2230 

+  458.0 

1.60 

0.42 

0  40.8 

14 

21  59  51.73 

13.336 

13    0  10.6 

71.51 

1.322  3597 

+  235.7 

1.60 

0.42 

0  26.0 

18 

22    0  45.10 

13.341 

12  55  24.3 

71.60 

1.322  4036 

-      6.4 

1.60 

0.42 

0  11.1 

22 

22    1  38.40 

13.304 

12  50  38.1 

71.47 

1.322  3546 

238.7 

1.60 

0.42 

23  52.6 

26 

22    2  31.47 

13.228 

12  45  52.9 

71.10 

1.322  2127 

470.5 

1.60 

0.42 

23  37.7 

Mmi.      2 

22    3  24.12 

+13.005 

-12  41    9.7 

+70.44 

1.321  9784 

-  701.0 

1.60 

0.42 

23  22.9 

6 

22    4  16.17 

12.022 

12  36  29.7 

60.54 

1.321  6524 

027.7 

1.60 

0.42 

23    8.0 

10 

22    5    7.44 

12.706 

12  31  53.7 

68.41 

1.821  2369 

1140.0 

1.60 

0.42 

22  53.1 

14 

22    5  57.76 

12.448 

12  27  22.7 

67.05 

1.320  7339 

1365.2 

1.60 

0.42 

22  38.2 

18 

22    6  46.97 

12.152 

12  22  57.6 

65.47 

1.320  1455 

1575.6 

1.60 

0.42 

22  23.3 

22 

22    7  34.93 

+11.821 

-12  18  39.2 

+63.60 

1.319  4742 

-1770.8 

1.61 

0.42 

22    8.4 

26 

22    8  21.49 

11.452 

12  14  28.4 

61.68 

1.318  7224 

1078.6 

1.61 

0.42 

21  53.4 

30 

22    9    6.49 

11.043 

12  10  26.1 

50.43 

1.317  8923 

2170.0 

1.61 

0.42 

21  38.4 

Apr.      3 

22    9  49.78 

10.503 

12    6  33.3 

56.05 

1.316  9876 

3352.2 

1.62 

0.42 

21  23.4 

7 

22  10  31.19 

10.100 

12    2  50.8 

54.27 

1.316  0119 

3534.1 

1.62 

0.43 

21    8.4 

11 

22  11  10.61 

•»-  0.506 

-11  59  19.4 

+51.43 

1.314  9697 

-2685.4 

1.62 

0.43 

20  53.3 

15 

22  11  47.92 

0.053 

11  55  59.6 

48.42 

1.313  8650 

3835.0 

1.63 

0.43 

20  38.2 

19 

22  12  23.00 

8.483 

11  52  52.3 

45.21 

1.312  7024 

3075.8 

1.63 

0.43 

20  23.0 

23 

22  12  55.75 

7.886 

11  49  58.1 

41.86 

1.311  4858 

3105.5 

1.64 

0.43 

20    7.8 

27 

22  13  26.05 

7.2C1 

11  47  17.6 

38.37 

1.310  2195 

3223.0 

1.64 

0.43 

19  52.6 

May       1 

22  13  53.80 

+  6.607 

-11  44  51.4 

+34.70 

1.308  9093 

-3325.0 

1.65 

0.43 

19  37.3 

5 

22  14  18.88 

5.034 

11  42  40.3 

30.84 

1.307  5607 

3414.1 

1.65 

0.43 

19  22.0 

9 

22  14  41.25 

5.247 

11  40  44.7 

26.00 

1.306  1799 

8488.0 

1.66 

0.43 

19    6.6 

13 

22  15    0.83 

4.540 

11  39    4.5 

23.06 

1.304  7722 

8547.7 

1.66 

0.44 

18  51.2 

17 

22  15  17.56 

3.826 

11  37  40.4 

18.08 

1.303  3437 

3502.5 

1.67 

0.44 

18  35.7 

21 

22  15  31.42 

+  3.100 

-11  36  32.7 

+14.88 

1.301  9002 

-3622.4 

1.67 

0.44 

18  20.2 

25 

22  15  42.34 

2.360 

11  35  41.4 

10.72 

1.300  4478 

3637.6 

1.68 

0.44 

18    4.7 

29 

22  15  50.29 

1.613 

11  35    7.0 

6.50 

1.298  9924 

3035.4 

1.68 

0.44 

17  49.1 

June     2 

22  15  55.24 

0.864 

11  34  49.4 

+  2.29 

1.297  5419 

3614.8 

1.69 

0.44 

17  33.4 

6 

22  15  57.21 

+  0.120 

11  34  48.6 

-  1.87 

1.296  1028 

3677.6 

1.70 

0.45 

17  17.7 

10 

22  15  56.21 

-  0.618 

-11  35    4.3 

-  5.08 

1.294  6820 

-^24.1 

1.70 

0.45 

17    2.0 

14 

22  15  52.28 

1.345 

11  35  36.4 

10.05 

1.293  2857 

3454.4 

1.71 

0.45 

16  46.2 

18 

22  15  45.46 

2.063 

11  36  24.6 

14.04 

1.291  9206 

33C9.0 

1.71 

0.45 

16  30.3 

22 

22  15  35.79 

2.770 

11  37  28.6 

17.04 

1.290  5927 

3267.0 

1.72 

0.45 

16  14.4 

26 

22  15  23.32 

3.461 

11  38  48.0 

21.75 

1.289  3093 

3147.3 

1.72 

0.45 

15  58:5 

30 

22  15    8.13 

-4.120 

-11  40  22.4 

-25.41 

1.288  0771 

-3010.6 

1.73 

0.45 

15  42.f 

July      4 

22  14  50.33 

-4.765 

-11  42  11.0 

-28.86 

1.286  9030 

,-iasa.^ 

LVn^ 
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GREENWICH  MEAN  TIME. 


B«te. 

Apparent 
AaeemdoD. 

Var.per 
Day. 

AppvBnt 

Var.per 
Day. 

LfOearithm  of 

Distance 
from  Earth. 

Var.per 
Day. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Aoofi. 

Noon, 

jfoon. 

Koon, 

Koon. 

Noon. 

Noon. 

Noon. 

wich. 

h 

m      8 

a 

o          /            // 

ft 

II 

II 

h     m 

July      4 

22  14  60.33 

-4.765 

-11  42  11.0 

-28.86 

1.286  9030 

-2867.6 

1.73 

0.45 

15  26.5 

8 

22  14  30.06 

6.371 

11  44  13.0 

32.11 

1.285  7930 

2689.6 

1.74 

0.46 

15  10.4 

12 

22  14    7.41 

6.i)42 

11  46  27.6 

35.16 

1.284  7531 

2608.3 

1.74 

0.46 

14  54.3 

16 

22  13  42.56 

6.479 

11  48  53.9 

37.97 

1.283  7881 

2314.2 

1.74 

0.46 

14  38.1 

20 

22  13  15.63 

6.978 

11  61  31.1 

40.59 

1.282  9035 

2106.9 

1.75 

0.46 

14  22.0 

24 

22  12  46.79 

-7.436 

-11  54  18.3 

-42.95 

1.282  1043 

-1886.6 

1.75 

0.46 

14    5.8 

28 

22  12  16.21 

7.846 

11  67  14.3 

45.00 

1.281  3959 

1654.1 

1.75 

0.46 

13  49.5 

Aug.      1 

22  11  44.09 

8.203 

12    0  17.9 

46.74 

1.280  7824 

1411.1 

1.76 

0.46 

13  33.3 

5 

22  11  10.66 

8.602 

12    3  27.8 

48.16 

1.280  2681 

1159.8 

1.76 

0.46 

13  17.0 

9 

22  10  36.14 

8.750 

12    6  42.8 

49.29 

1.279  8553 

903.6 

1.76 

0.46 

13    0.7 

13 

22  10    0.73 

-8.943 

-12  10    1.7 

-50.09 

1.279  5460 

-  641.6 

1.76 

0.46 

12  44.3 

17 

22 

9  24.67 

9.081 

12  13  23.1 

50.58 

1.279  3427 

374.5 

1.76 

0.46 

12  28.0 

21 

22 

8  48.16 

9.163 

12  16  45.9 

60.75 

1.279  2469 

-  103.8 

1.76 

0.46 

12  11.7 

25 

22 

8  11.45 

9.179 

12  20    8.6 

50.54 

1.279  2600 

+  169.5 

1.76 

0.46 

11  55.3 

29 

22 

7  34.81 

9.131 

12  23  29.8 

50.01 

1.279  3825 

442.6 

1.76 

0.46 

11  39.0 

Sept.     2 

22 

6  58.48 

>«.023 

-12  26  48.2 

-49.12 

1.279  6137 

+  712.9 

1.76 

0.46 

11  22.7 

6 

22 

6  22.71 

8.852 

12  30    2.3 

47.90 

1.279  9522 

978.6 

1.76 

0.46 

11    6.4 

10 

22 

6  47.74 

8.626 

12  33  11.0 

46.41 

1.280  3958 

1238.9 

1.76 

0.46 

10  50.1 

14 

22 

5  13.78 

8.343 

12  36  13.2 

44.63 

1.280  9425 

1493.0 

1.76 

0.46 

10  33.8 

18 

22 

4  41.07 

8.004 

12  39    7.6 

42.62 

1.281  5893 

1740.4 

1.75 

0.46 

10  17.5 

22 

22 

4    9.82 

-7.611 

-12  41  63.0 

-40.13 

1.282  3337 

+1979.6 

1.75 

0.46 

10    1.3 

26 

22 

3  40.26 

7.160 

12  44  28.3 

37.47 

1.283  1715 

2207.9 

1.75 

0.46 

9  45.1 

30 

22 

3  12.61 

6.657 

12  46  62.4 

34.64 

1.284  0983 

2423.2 

1.74 

0.46 

9  28.9 

Oct.      4 

22 

2  47.06 

6.111 

12  49    4.3 

31.40 

1.285  1081 

2623.7 

1.74 

0.46 

9  12.7 

8 

22 

2  23.78 

6.522 

12  51    3.3 

28.05 

1.286  1953 

2809.6 

1.73 

0.46 

8  56.6 

12 

22 

2    2.93 

-4.901 

-12  52  48.5 

-24.65 

1.287  3539 

+2981.6 

1.73 

0.45 

8  40.5 

16 

22 

1  44.62 

4.245 

12  54  19.5 

20.88 

1.288  5786 

3138.9 

1.72 

0.45 

8  24.5 

20 

22 

1  29.02 

3.551 

12  55  35.3 

17.02 

1.289  8628 

3279.5 

1.72 

0.45 

8    8.5 

24 

22 

1  16.25 

2.829 

12  56  35.5 

13.04 

1.291 1999 

3403.3 

1.71 

0.45 

7  52.6 

28 

22 

1    6.42 

2.083 

12  57  19.5 

8.96 

1.292  5829 

3507.8 

1.71 

0.45 

7  36.7 

Nov.     1 

22 

0  59.61 

-1.321 

-12  57  47.1 

-  4.81 

1.294  0036 

+3602.8 

1.70 

0.45 

7  20.9 

5 

22 

0  65.87 

-0.646 

12  57  57.9 

-  0.59 

1.295  4547 

3669.8 

1.70 

0.45 

7    5.1 

9 

22 

0  55.25 

+0.234 

12  57  51.8 

+  3.04 

1.296  9291 

3709.2 

1.69 

0.44 

6  49.4 

13 

22 

0  57.75 

1.019 

12  57  28.8 

7.86 

1.298  4197 

3741.1 

1.69 

0.44 

6  33.7 

17 

22 

1    3.41 

1.809 

12  56  48.9 

12.12 

1.299  9196 

3765.5 

1.68 

0.44 

6  18.1 

21 

22 

1  12.22 

+2.598 

-12  55  51.8 

+16.40 

1.301  4216 

+3761.3 

1.67 

0.44 

6    2.5 

25 

22 

1  24.19 

3.383 

12  54  37.8 

20.58 

1.302  9181 

3727.9 

1.67 

0.44 

5  47.0 

29 

22 

1  39.27 

4.154 

12  53    7.2 

24.73 

1.304  4015 

3686.2 

1.66 

0.44 

5  31.5 

Dec.      3 

22 

1  57.40 

4.907 

12  51  20.1 

28.77 

1.305  8648 

3627.4 

1.66 

0.43 

5  16.1 

7 

22 

2  18.50 

5.641 

12  49  17.2 

32.69 

1.307  3014 

3553.6 

1.65 

0.43 

5    0.7 

11 

22 

2  42.50 

+6.354 

-12  46  58.7 

+36.53 

1.308  7056 

+3464.9 

1.65 

0.43 

4  45.4 

15 

22 

3    9.30 

7.044 

12  44  25.1 

40.26 

1.310  0713 

3361.2 

1.64 

0.43 

4  30.1 

19 

22 

3  38.82 

7.712 

12  41  36.8 

43.87 

1.311  3926 

3242.7 

1.64 

0.43 

4  14.8 

23 

22 

4  10.96 

8.351 

12  38  34.4 

47.30 

1.312  6635 

3109.4 

1.63 

0.43 

3  59.6 

27 

22 

4  45.58 

8.954 

12  35  18.6 

60.57 

1.313  8783 

2%2.4 

1.63 

0.43 

3  44.5 

31 

22 

5  22.54 

+9.620 

-12  31  50.1 

+63.66 

1.315  0318 

+2803.0 

1.62 

0.43 

3  29.4 
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GREENWICH  MEAN  TIME. 


Dftte. 

Ajoaisioii. 

Var.per 

Appftrent 
Dedinatkm. 

Var.per 
Day. 

Lqnrlthmof 

Distance 
from  Earth. 

Var.per 
Day. 

Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

JVoofi. 

JVoow. 

JVoow. 

Nooh» 

JVooii. 

JVboH. 

Adon* 

JVbow* 

wich. 

h   m      8 

8 

•      1      tt 

II 

II 

II 

h     m 

Jan. 

1 

8  44  18.49 

-^.806 

+18    0  12.1 

+23.06 

1.465  0830 

-1286.1 

1.32 

0.30 

14    1.6 

5 

8  43  54.70 

6.086 

18    1  46.4 

24.09 

1.464  6214 

1069.8 

1.33 

0.30 

13  45.5 

9 

8  43  29.86 

6.324 

18    3  24.6 

24.97 

1.464  2280 

897.0 

1.33 

0.30 

13  29.3 

13 

8  43    4.17 

6.514 

18    5    5.9 

25.65 

1.463  9042 

721.6 

1.33 

0.30 

13  13.2 

17 

8  42  37.80 

6.667 

18    6  49.6 

26.17 

1.463  6512 

542.5 

1.33 

0.30 

12  57.0 

21 

8  42  10.89 

-6.778 

+18    8  35.1 

+26.57 

1.463  4707 

-  359.1 

1.33 

0.30 

12  40.9 

25 

8  41  43.63 

6.846 

18  10  21.9 

26.78 

1.463  3642 

-  173.4 

1.33 

0.30 

12  24.7 

29 

8  41  16.18 

6.869 

18  12    9.1 

26.82 

1.463  3321 

+    12.8 

1.33 

0.30 

12    8.5 

Feb. 

2 

8  40  48.74 

6.844 

18  13  56.2 

26.67 

1.463  3745 

199.8 

1.33 

0.30 

11  52.3 

6 

8  40  21.49 

6.772 

18  15  42.2 

26.81 

1.463  4917 

384.6 

1.33 

0.30 

11  36.1 

10 

8  39  54.62 

-6.667 

+18  17  26.5 

+25.82 

1.463  6817 

+  565.7 

1.33 

0.30 

11  19.9 

14 

8  39  28.29 

6.498 

18  19    8.6 

25.19 

1.463  9438 

743.9 

1.33 

0.30 

11    3.8 

18 

8  39    2.69 

6.299 

18  20  47.8 

24.40 

1.464  2761 

916.4 

1.33 

0.30 

10  47.6 

22 

8  38  37.95 

6.065 

18  22  23.6 

23.47 

1.464  6762 

1083.4 

1.33 

0.30 

10  31.5 

26 

8  38  14.23 

6.786 

18  23  55.4 

22.10 

1.465  1421 

1245.5 

1.32 

0.30 

10  15.4 

Mar. 

2 

8  37  51.71 

-5.471 

+18  25  22.6 

+21.18 

1.465  6716 

+1399.9 

1.32 

0.30 

9  59.3 

6 

8  37  30.51 

5.121 

18  26  44.7 

19.83 

1.466  2608 

1545.0 

1.32 

0.30 

9  43.2 

10 

8  37  10.79 

4.736 

18  28    1.1 

18.38 

1.466  9064 

1681 .2 

1.32 

0.80 

9  27.1 

14 

8  36  52.66 

4.325 

18  29  11.6 

16.84 

1.467  6044 

1806.8 

1.32 

0.80 

9  11.1 

18 

8  36  36.22 

3.892 

18  30  15.7 

15.20 

1.468  3505 

1922.4 

1.31 

0.30 

8  55.1 

22 

8  36  21.56 

-3.432 

+18  31  13.1 

+13.50 

1.469  1410 

+2028.2 

1.31 

0.30 

8  39.1 

26 

8  36    8.79 

2.952 

18  32    3.6 

11.72 

1.469  9716 

2123.1 

1.31 

0.30 

8  23.2 

30 

8  35  57.97 

2.453 

18  32  46.8 

9.87 

1.470  8380 

2206.8 

1.31 

0.30 

8    7.3 

Apr. 

3 

8  35  49.19 

1.936 

18  33  22.5 

7.96 

1.471  7355 

2278.9 

1.30 

0.30 

7  51.4 

7 

8  35  42.50 

1.407 

18  33  50.4 

5.99 

1.472  6594 

2337.7 

1.30 

0.30 

7  35.6 

11 

8  35  37.94 

-0.873 

+18  34  10.4 

+  4.04 

1.473  6041 

+2385.0 

1.30 

0.30 

7  19.8 

15 

8  35  35.52 

-0.334 

18  34  22.7 

2.08 

1.474  5659 

2421.1 

1.30 

0.29 

7    4.1 

19 

8  35  35.27 

+0.207 

18  34  27.0 

+  0.08 

1.475  5394 

2444.7 

1.29 

0.29 

6  48.3 

23 

8  35  37.18 

0.750 

18  34  23.3 

-1.98 

1.476  5203 

2458.4 

1.29 

0.29 

6  32.6 

27 

8  35  41.27 

1.294 

18  34  11.6 

3.98 

1.477  5046 

2460.7 

1.29 

0.29 

6  17.0 

May 

1 

8  35  47.53 

+1.835 

+18  33  51.9 

-5.92 

1.478  4872 

+2450.4 

1.28 

0.29 

6    1.4 

5 

8  35  55.94 

2.368 

•   18  33  24.3 

7.88 

1.479  4634 

2428.7 

1.28 

0.29 

5  45.8 

9 

8  36    6.46 

2.890 

18  32  48.9 

9.82 

1.480  4287 

2396.0 

128 

0.29 

5  30.2 

13 

8  36  19.04 

3.399 

18  32    5.8 

11.72 

1.481  3789 

2353.5 

1.28 

0.29 

5  14.7 

17 

8  36  33.63 

3.894 

18  31  15.2 

13.57 

1.482  3103 

2301.9 

1.27 

0.29 

4  59.2 

21 

8  36  50.17 

+4.373 

+18  30  17.3 

-15.37 

1.483  2192 

+2240.9 

1.27 

0.29 

4  43.8 

25 

8  37    8.60 

4.842 

18  29  12.3 

17.13 

1.484  1018 

2170.6 

1.27 

0.29 

4  28.3 

29 

8  37  28.88 

5.293 

18  28    0.3 

18.86 

1.484  9545 

2091.4 

1.27 

0.29 

4  12.9 

June 

2 

8  37  50.91 

5.719 

18  26  41.5 

20.50 

1.485  7737 

2002.7 

1.26 

0.29 

3  57.6 

6 

8  38  14.60 

6.124 

18  25  16.4 

22.05 

1.486  5556 

1905.8 

1.26 

0.29 

3  42.3 

10 

8  38  39.87 

+6.507 

+18  23  45.2 

-23.54 

1.487  2975 

+1802.6 

1.26 

0.29 

3  27.0 

14 

8  39    6.62 

6.863 

18  22    8.2 

24.90 

1.487  9969 

1693.4 

1.26 

0.29 

3  11.7 

18 

8  39  34.74 

7.195 

18  20  25.6 

26.30 

1.488  6514 

1577.9 

1.25 

0.29 

2  56.4 

22 

8  40    4.15 

7.507 

18  18  37.9 

27.55 

1.489  2584 

1456.5 

1.25 

0.29 

2  41.2 

26 

8  40  34.76 

7.792 

18  16  45.3 

23.73 

1.489  8157 

1328.2 

1.25 

0.28 

2  25.9 

30 

8  41    6.45 

+8.049 

+18  14  48.2 

-29.79 

1.490  3203 

+1195.2 

1.25 

0.28 

2  10.7 

July 

4. 

8  41  39.11 

+8.275 

+18  12  47.1 

-30.74 

1.490  7713 

+1058.3 

1.25 

0.28 

1  55.6 
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GREENWICH  MEAN  TIME. 


1>«tB. 

Apparent 

KllUit 
AaoenskKU 

Var.per 
D*y. 

Appamit 
DecUDAticn. 

Var.per 
Day. 

LoKarithm  of 
Distance 

Var.per 
DaiT 

Semi- 
diam- 

eusa 

Hor. 
Paral- 

Transit, 

Meridian 

of 

GreeiH 

Noon, 

JfOOHm 

Ifocn, 

JrOOM. 

Noom, 

Aeon. 

JVbos. 

wich. 

h   m      s 

8 

•      t        It 

// 

// 

I» 

h     m 

July 

4 

8  41  39.11 

•1-8.275 

+18  12  47.1 

-30.74 

1.490  7713 

+1058.3 

1.25 

0.28 

1  55.6 

8 

8  42  12.61 

8.469 

18  10  42.4 

81.60 

1.491 1664 

017.1 

1.25 

0.28 

1  40.4 

12 

8  42  46.83 

8.638 

18    8  34.4 

32.37 

1.491  6046 

773.4 

1.25 

0.28 

1  25.2 

16 

8  43  21.68. 

8.778 

18    6  23.6 

33.03 

1.491  7848 

627.2 

1.25 

0.28 

1  10.1 

20 

8  43  57.02 

8.890 

18    4  10.4 

33.58 

1.492  0060 

478.3 

1.25 

0.28 

0  54.9 

24 

8  44  32.76 

+8.974 

+18    1  55.1 

-34.08 

1.492  1671 

+  827.1 

1.24 

0.28 

0  39.8 

M 

2S 

8  45    8.77 

9.026 

17  69  38.3 

84.35 

1.492  2674 

173.8 

1.24 

0.28 

0  24.7 

Aug.      1 

8  45  44.92 

0.043 

17  67  20.6 

84 .53 

1.492  3060 

+    10.7 

1.24 

0.28 

0    9.5 

5 

8  46  21.07 

9.028 

17  65    2.2 

84.60 

1.492  2832 

-  134.0 

1.24 

0.28 

23  60.6 

9 

8  46  57.11 

8.086 

17  62  43.8 

34.58 

1.492  1989 

287.0 

1.24 

0.28 

23  35.5 

13 

8  47  32.92 

+8.915 

+17  60  25.7 

-34.42 

1.492  0538 

-  438.4 

1.24 

0.28 

23  20.3 

17 

8  48    8,39 

8.814 

17  48    8.6 

34.13 

1.491  8483 

580.3 

1.25 

0.28 

23    5.2 

21 

8  48  43.39 

8.683 

17  46  62.8 

33.75 

1.491  5825 

730.2 

1.25 

0.28 

22  50.0 

25 

8  49  17.81 

S.520 

17  43  38.8 

33.22 

1.491  2572 

887.0 

1.25 

0.28 

22  34.9 

29 

8  49  51.51 

8.326 

17  41  27.2 

32.54 

1.490  8733 

1032.0 

1.26 

0.28 

22  19.7 

Sept. 

2 

8  50  24.38 

+8.102 

+17  39  18.6 

-31.76 

1.490  4322 

-1172.5 

1.25 

0.28 

22    4.6 

6 

8  50  56.29 

7.849 

17  37  13.3 

80.84 

1.489  9369 

1308.2 

1.25 

0.28 

21  49.4 

10 

8  51  27.14 

7.570 

17  35  12.0 

29.82 

1.489  3862 

1430.7 

1.25 

0.29 

21  34.1 

14 

8  51  56.82 

7.267 

17  33  14.9 

28.70 

1.488  7848 

1566.3 

1.25 

0.29 

21  18.9 

• 

18 

8  52  25.24 

6.937 

17  31  22.6 

27.43 

1.488  1339 

1687.3 

1.26 

0.29 

21    3.6 

22 

8  52  52.28 

+6.578 

+17  29  36.6 

-26.04 

1.487  4368 

-1803.5 

1.26 

0.29 

20  48.3 

26 

8  53  17.83 

6.191 

17  27  64.4 

24.54 

1.486  6928 

1011.1 

1.26 

0.29 

20  33.0 

30 

8  53  41.78 

5.781 

17  26  19.4 

22.08 

1.485  9080 

2011.3 

1.26 

0.29 

20  17.7 

Oct. 

4 

8  54    4.05 

6.351 

17  24  61.1 

21.21 

1.485  0860 

2102.8 

1.27 

0.29 

20    2.3 

8 

8  54  24.56 

4.900 

17  23  29.8 

10.43 

1.484  2269 

2185.6 

1.27 

0.29 

19  46.9 

12 

8  54  43.23 

+4.433 

+17  22  16.8 

-17.55 

1.483  3377 

-2250.4 

1.27 

0.29 

19  31.5 

16 

8  55    0.00 

3.947 

17  21    9.5 

15.50 

1.482  4205 

2325.3 

1.27 

0.29 

19  16.1 

20 

8  55  14.78 

3.443 

17  20  11.2 

13.58 

1.481 4788 

2380.8 

1.28 

0.29 

19    0.6 

24 

8  55  27.52 

2.923 

17  19  21.3 

11.42 

1.480  6173 

2425.6 

1.28 

0.29 

18  46.1 

28 

8  55  38.15 

2.391 

17  18  39.9 

0.25 

1.479  6399 

2458.6 

1.28 

0.29 

18  29.5 

Nov. 

1 

8  55  46.64 

+1.S51 

+17  18    7.4 

-  7.01 

1.478  6620 

-2470.4 

1.28 

0.29 

18  13.9 

5 

8  55  52.95 

1.305 

17  17  43.8 

4.77 

1.477  6579 

2480.0 

1.29 

0.29 

17  58.3 

9 

8  55  57.08 

0.760 

17  17  29.2 

2.54 

1.476  5623 

2487.2 

1.29 

0.29 

17  42.6 

13 

8  55  59.02 

+0.208 

17  17  23.5 

-  0.26 

1.475  6697 

2474.0 

1.29 

0.29 

17  26.9 

17 

8  55  58.74 

-0.340 

17  17  27.1 

+  2.03 

1.474  6848 

2448.1 

1.30 

0.29 

17  11.2 

21 

8  55  56.26 

-0.895 

+17  17  39.7 

+  4.20 

1.473  6129 

-2400.6 

1.30 

0.30 

16  55.4 

25 

8  55  51.59 

1.438 

17  18    1.4 

6.53 

1.472  6588 

2358.5 

1.30 

0.30 

16  39.6 

29 

8  55  44.77 

1.972 

17  18  32.0 

8.74» 

1.4717279 

2293.3 

1.30 

0.30 

16  23.7 

Dec. 

3 

8  55  35.84 

2.487 

17  19  11.2 

10.83 

1.470  8258 

2216.2 

1.31 

0.30 

16    7.8 

i 

8  55  24.90 

2.982 

17  19  58.6 

12.87 

1.469  9564 

2128.3 

1.31 

0.30 

15  61.9 

11 

8  55  12.00 

-3.466 

+17  20  54.1 

+14.87 

1.469  1246 

-2020.4 

1.31 

0.30 

15  36.0 

15 

8  54  57.20 

3.931 

17  21  57.4 

16.76 

1.468  3344 

1919.0 

1.32 

0.30 

15  20.0 

19 

8  54  40.59 

4.369 

17  23    8.0 

18.52 

1.467  5909 

1797.0 

1.32 

0.30 

15    4.0 

23 

8  54  22.29 

4.778 

17  24  25.4 

20.17 

1.466  8982 

1664.5 

1.32 

0.30 

14  48.0 

27 

8  54    2.41 

5.156 

17  25  49.2 

21.60 

1.406  2607 

1521 .4 

1.32 

0.30 

14  31.9 

31 

8  53  41.09 

-5.498 

+17  27  18.7 

+23.04 

1.466  6822 

-1369.8 

1.32 

0.30 

14  16.8 
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NEPTUNE,  1919. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Hellooentrio 

Loniltudey 

ICeaa  Equinox 

of  Date. 

Var.i>er 
Day. 

Reduction 
to  Orbit. 

Heliocentrio 
Latitude. 

Var.pcr 
Day. 

Lofluritlun  of 
Ra<Uu8  Vector. 

Var.per 
Day. 

•     t      ft 

// 

n 

•     t        tr 

tf 

Jan. 

5 

127  47  31.3 

21.75 

-5.4 

-0  5  45.0 

+0.67 

1.477  7972 

+4.3 

16 

127  51    8.8 

21.76 

5.3 

0  5  38.2 

0.67 

1.477  8015 

4.3 

25 

127  54  46.3 

21.75 

5.2 

0  5  31.5 

0.67 

1.477  8057 

4.3 

Feb. 

4 

127  58  23.8 

21.75 

-5.0 

-0  5  24.8 

+0.67 

1.477  8100 

+4.2 

14 

128    2    1.3 

21.75 

4.9 

0  5  18.1 

0.67 

1.477  8142 

4.2 

24 

128    5  38.8 

21.75 

4.8 

0  5  11.4 

0.67 

1.477  8184 

4.2 

Mar. 

6 

128    9  16.3 

21.75 

-4.7 

-0  5    4.7 

+0.67 

1.477  8226 

• 

+4.2 

16 

128  12  53.8 

21.75 

4.6 

0  4  58.0 

0.67 

1.477  8268 

4.2 

26 

128  16  31.3 

21.75 

4.5 

0  4  51.3 

0.67 

1.477  8310 

4.2 

Apr. 

5 

128  20    8.8 

21.75 

-4.4 

-0  4  44.6 

+0.67 

1.477  8352 

+4.2 

15 

128  23  46.3 

21.75 

4.3 

0  4  37.9 

0.67 

1.477  8393 

4.1 

25 

128  27  23.8 

21.75 

4.2 

0  4  31.1 

0.67 

1.477  8435 

4.1 

May 

5 

128  31    1.3 

21.75 

-4.1 

-0  4  24.4 

+0.67 

1.477  8476 

+4.1 

15 

128  34  38.8 

21.75 

4.0 

0  4  17.7 

0.67 

1.477  8517 

4.1 

25 

128  38  16.2 

21.75 

3.9 

0  4  11.0 

0.67 

1.477  8558 

4.1 

June 

4 

128  41  53.7 

21.75 

-3.8 

-0  4    4.3 

40.67 

1.477  8599 

+4.1 

14 

128  45  31.2 

21.75 

3.7 

0  3  57.6 

0.67 

1.477  8640 

4.1 

24 

128  49    8.7 

21.75 

3.6 

0  3  50.9 

0.67 

1.477  8681 

4.0 

July 

4 

128  52  46.1 

21.75 

-3.5 

-0  3  44.2 

+0.67 

1.477  8721 

+4.0 

14 

128  56  23.6 

21.75 

3.4 

0  3  37.4 

0.67 

1.477  8761 

4.0 

24 

129    0    1.1 

21.75 

3.3 

0  3  30.7 

0.67 

1.477  8801 

4.0 

Aug. 

3 

129    3  38.6 

21.74 

-3.2 

-0  3  24.0 

+0.67 

1.477  8841 

+4.0 

13 

129    7  16.0 

21.74 

3.1 

0  3  17.3 

0.67 

1.477  8881 

4.0 

23 

129  10  53.5 

21.74 

3.0 

0  3  10.6 

0.67 

1.477  8921 

4.0 

Sept. 

2 

129  14  30.9 

21.74 

-2.9 

-0  3    3.9 

+0.67 

1.477  8961 

+4.0 

12 

129  18    8.4 

21.74 

2.8 

0  2  57.2 

0.67 

1.477  9001 

3.9 

22 

129  21  45.8 

21.74 

2.7 

0  2  50.5 

0.67 

1.477  9040 

3.9 

Oct. 

2 

129  25  23.3 

21.74 

-2.6 

-0  2  43.8 

+0.67 

1.477  9079 

+3.9 

12 

129  29    0.7 

21.74 

2.4 

0  2  37.1 

0.67 

1.477  9118 

3.9 

22 

129  32  38.2 

21.74 

2.3 

0  2  30.4 

0.67 

1.477  9157 

3.9 

Nov. 

1 

129  36  15.6 

21.74 

-2.2 

-0  2  23.7 

+0.67 

1.477  9196 

+3.9 

11 

129  39  53.0 

21.74 

2.1 

0  2  16.9 

0.67 

1.477  9235 

3.9 

21 

129  43  30.4 

21.74 

2.0 

0  2  10.2 

0.67 

1.477  9274 

3.9 

Dec. 

1 

129  47    7.8 

21.74 

-1.9 

-0  2    3.5 

+0.67 

1.477  9313 

+3.8 

11 

129  50  45.2 

21.74 

1.8 

0  1  56.8 

0.67 

1.477  9351 

3.8 

21 

129  54  22.7 

21.74 

1.7 

0  1  50.1 

0.67 

1.477  9390 

3.8 

81 

129  58    0.1 

21.74 

-1.6 

-0  1  43.4 

+0.67 

1.477  9428 

+3.8 

41 

130    1  37.5 

21.74 

-1.5 

-0  1  36.7 

+0.67 

1.477  9466 

+3.8 

PART  11. 
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200     FORMULAE  FOR  THE  REDUCnON  OF  STARS,  1919. 

The  constants  of  precision,  nutation  and  aberration  adopted  bj  the  Cbn- 
fSrence  InterncOiondle  des  EtoiUa  Fondamentdles  which  met  in  Pans  in  May, 
1896,  are  given  on  pa^  xvi,  and  together  with  the  notation  of  Bessel  are 
used  in  the  f ormulsB  which  follow. 

BESSELIAN  STAR-NUMBERS. 

Terms  of  Long  Period,  Terms  of  Short  Period, 

A^T-  0.342  21  dn  (2  -0.004  05  sin  2  C 

+  0.004  15  Bin  2  ft  +0.000  23  sin  (C  +rO 

-  0.025  26  sin  2  L  +0.001  34  sin  ( C  -r') 
+  0.002  51  sin  (L-r)  -0.000  68  sin  (2  (C  -JJ) 

-  0.000  99  sin  (3  L-r)  -0.000  52  sin  (3  C  -I^) 

+  0.000  42  sin  (L+r)  +0.000  30  sin  (C  -2  L+rO 

+  0.000  25  sin  (2  L-Q)  +0.000  12  sin  2  (C  -L) 

//  // 

B-  -  9.210  cos  ft  -0.088  cos  2  C 

+  0.090  cos  2  ft  -0.018  cos  (2  C  -ft) 

-  0.551  cos  2  L  -0.011  cos  (3  C  -H 

-  0.022  cos  (3  L-r)  +0.005  cos  (C  +rO 
+  0.009  cos  (L+r) 

+  0.007  cos  (2  L-ft) 

C-  -20.4700  cos  «  cos  O 

D 20.4700  sin© 

E 0.0415  sin  ft +0^^.0005  sin  2  ft -0^^.0031  sin  2  L 

Bessel's  Star-Constants. 
a-3«.072  69+l».336  35  sin  «„  tan  6^  a'- 20^^0452  cos  a^ 

5«-tV  cos  «o  **^  *o  ^"  -8"^  «o 

c-tV  cos  a^  sec  6o  c'-tan  cu  cos  8^-dn  a^  sin  8^ 

(f— ^  sin  a^  sec  8^  df-coa  a^  sin  8^ 

Formulxfor  Reduction  to  Apparent  Position. 

a-ao+TM+-4a+56+Cc+2)(/+T^jB    (in  time) 
8''8o+Tt/+Aaf+BI/+C</-k-Dd^         (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/-  +46^^0903  A  +E       (in  arc) 
-+3V07269^+tV^    (in  time) 
r-  -0V0124  sin  2  C  +0-.0041  sin  (C  -rO+0".0007  sin  (([  +rO 
-0-.0021  sin  (2  C  -ft)-0V0016  sin  (3  C  -H 
+0«.0009  sin  (C  -2  L+r0+0».0004  sin  2  (C  -L) 
^8inG-5  Asin^-C  i-Ctanw 

g  cos  (?-20'^0452  A  ^  cos  //-/) 

Formulxfor  Rednction  to  Apparent  Position. 

a-ao+/+/'+^M+TV  9  ^^  (^+«o)  tan  Sq+tV  A  sin  (/Z+aJ  sec  8^    (in  time) 
5-3o+TM^+^  cos  (G+ao)+A  cos  (IT+aJ  sin  8^+i  cos  5^  (ii^  arc) 

In  the  above  formulae, 

T  denotes  the  time  reckoned  in  imits  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1919,  January  0*^.701,  Wa^iington  mean 
time), 
Oo,  5o,       the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
a,     h,      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/i,   /i',      the  annual  proper  motion  in  right  ascension  and  declination, 

0),  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sim's  perigee, 
r',  the  long,  of  the  Moon's  perigee, 
C  9  the  Moon's  mean  longitude. 


O,  the  Sim's  true  longitude, 
L,  the  Sim's  mean  lonmtude, 
S2,the  longitude  of  we  M.oon's 
Aseenaing  node. 
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The  independent  staivniunbers  are  more  convenient  than  Bessel's  when 
only  one  or  two  apparent  positions  of  a  star  are  required,  or  when  Bessel's 
star-constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  h,  c,  d, 
a'y  Vj  c'j  d  J  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be 
oomputed  are  -4c,  Bd^  Ca^  Dh, — Ac', — Bd\ — Ca',  —Dh\ 

In  the  computation  of  the  Besselian  star-nmnbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  202-205,  the  shoiir-period 
terms — that  is,  the  terms  mvolving  the  Moon's  mean  longitude — ^have  been 
included. 


^  ,    ^  ^  lie  long-period  ai 

period  terms,  ^'f  ditfers'but  slightly  "from  the  quantity  —0  .1866  sin  2  C  + 
0".0622  sin  ((L  —  T')  given  on  page  37  of  the  Proc^-Verhaux  of  the  Paris  Con- 
ference of  1896,  which  quantity  that  conference  decided  should  be  omitted  in 
the  reduction  of  stars  from  mean  to  apparent  place. 

In  computing  the  ephomerides  of  the  circumpolar  stars  in  this  volimie. 
all  short-period  terms  have  been  included.  The  quantitv/',  which  was  emitted 
from  the  ephemerides  of  the  circumpolar  stars  given  in  tne  American  Ephemeris 
and  Nautical  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
these  ephemerides  in  accordance  with  the  decision  of  the  Congris  Intemation^d 
des  Jtpriemerides  Astronomiques  held  in  Paris  in  October,  1911.  See  page  43 
of  ProciS'  Verhaux  of  that  Congress. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±0".008  tan  5,  and  in  declination  to  ±0".13.  For  com- 
puting the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  inter- 
polated from  the  ten-day  ephemerides.  the  following  formulae  may  be  used,  in 
which  Aa  and  Ad  denote  the  effect  of  tne  short-period  terms  in  right  ascension 
and  declination,  respectively,  and  5'V  *^d  6"w,  the  sum  of  the  short-period 
terms  of  the  nutation  in  longitude  and  obliquity:  % 

The  values  of  6' V  ^^d  of  6"w  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  follows: 

in  which  A^  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
sions for  A  and  B  on  page  200. 

The  quantities  Z?^a,  Djdl^  D^hy  and  Dj^  are  given  for  each  ten-day  star  on 

pages  316-513,  and  have  been  computed  by  means  of  the  following  formulae: 

Dr^a"^^  (cob  (u+sin  o  tan  h  sin  w)  D^a^  -^  cos  a  tan  6 

Dfffd  —cos  a  sin  to  Z)ctfd-'sin  a 

In  the  Star  List  of  the  American  Ephemeris  for  the  years  1910  and  1911 
and  in  the  American  EpJiemeris  and  Nautical  Almanac  for  the  years  1912  to 
1915,  inclusive,  the  value  used  for  the  derivative  of  the  right  ascension  with 
reference  to  ^  was 

ly^a^^  sin  a  tan  S  sin  <a 

and  the  addition  of  the  term  -^  cos  a>  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Con^ris  International  des  J^ph^merides  Astronomiques 
of  1911  with  reference  to  the  quantity y. 
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BES8ELIAN  STAR-NUMBERS,  1919. 


FOE  WASHINGTON  MEAN  MIDNIGHT. 


BolarDay. 
(8id.Hr.) 

hog  A. 

LofB. 

LogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

LogB. 

LogC. 

LogD. 

Jan. 

0 

+9.52419 

+0.5360 

-0.50242 

+1.30480 

Feb.   15 

+9.67801 

+0.4638 

-1.19474 

+1.05312 

1 

9.53075 

0.5351 

0.54517 

1.30340 

16 

9.67846 

0.4614 

1.19971 

1.04134 

2 

9.53696 

0.5321 

0.58395 

1.30186 

17 

9.67894 

0.4613 

1.20448 

1.02911 

S 

9.54237 

0.5277 

0.61943 

1.30018 

18 

9.67966 

0.4630 

1.20907 

1.01638 

Ii 

4 

9.54678 

0.5224 

0.65209 

1.29835 

h     1» 

9.68074 

0.4660 

1.21348 

1.00314 

(7.0) 

5 

+9.55007 

+0.5177 

-0.68234 

+1.29637 

(10.0)  20 

+9.68228 

+0.4693 

-1.21771 

+0.98934 

6 

9.55245 

0.5146 

0.71048 

1.29426 

21 

9.68432 

0.4725 

1.22176 

0.97496 

7 

9.55444 

0.5141 

0.73679 

1.29198 

22 

9.68687 

0.4748 

1.22664 

0.96996 

8 

9.55659 

0.5162 

0.76145 

1.28956 

23 

9.68985 

0.4757 

1.22936 

0.94428 

9 

9.55941 

0.5205 

0.78466 

1.28698 

24 

9.69298 

0.4747 

1.23290 

0.92789 

10 

+9.56336 

+0.5257 

-0.80655 

+1.28426 

25 

+9.69608 

+0.4717 

-1.23628 

+0.91072 

11 

9.56850 

0.5304 

0.82726 

1.28138 

26 

9.69886 

0.4667 

1.23951 

0.89271 

12 

9.57446 

0.5332 

0.84690 

1.27834 

27 

9.70104 

0.4604 

1.24258 

0.87379 

13 

9.58081 

0.5336 

0.86554 

1.27515 

28 

9.70254 

0.4538 

1.24549 

0.85388 

14 

9.58693 

0.5310 

0.88329 

1.27179 

Mar.     1 

9.70343 

0.4484 

1.24824 

0.83288 

16 

+9.59230 

+0.5262 

-0.90021 

+1.26827 

2 

+9.70384 

+0.4453 

-1.25085 

+0.81069 

16 

9.59666 

0.5201 

0.91635 

1.26458 

3 

9.70406 

0.4455 

1.25331 

0.78717 

17 

9.59991 

0.5139 

0.93178 

1.26072 

4 

9.70'151 

0.4489 

1.25562 

0.76218 

18 

9.60225 

0.5088 

0.94655 

1.25669 

5 

9.70557 

0.4545 

1.25778 

0.73554 

h 

19 

9.60397 

0.5053 

0.96070 

1.25249 

^      « 

9.70742 

0.4609 

1.25980 

0.70703 

(8.0) 

20 

+9.60541 

+0.5039 

-0.97427 

+1.24810 

(11.0)    7 

+9.71006 

+0.4663 

-1.26168 

+0.67639 

21 

9.60693 

0.5045 

0.98730 

1.24354 

8 

9.71324 

0.4695 

1.26342 

0.64331 

22 

9.60878 

0.5064 

0.99980 

1.23879 

9 

9.71657 

0.4696 

1.26501 

0.60738 

23 

9.61111 

0.5091 

1.01183 

1.23385 

10 

9.71959 

0.4668 

1.26647 

0.56808 

24 

9.61401 

0.5120 

1.02340 

1.22871 

11 

9.72206 

0.4618 

1.26779 

0.52475 

4 

25 

+9.61749 

+0.5144 

-1.03462 

+1.22337 

12 

+9.72376 

+0.4559 

-1.26898 

+0.47650 

^ 

26 

9.62150 

0.5159 

1.04524 

1.21783 

13 

9.72469 

0.4506 

1.27003 

0.42210 

27 

9.62588 

0.5158 

1.05567 

1.21208 

14 

9.72502 

0.4470 

1.27095 

0.35977 

28 

9.63043 

0.5138 

1.06552 

1.20611 

15 

9.72502 

0.4459 

1.27173 

0.28688 

29 

9.63480 

0.5098 

1.07511 

1.19993 

16 

9.72498 

0.4473 

1.27238 

0.19913 

30 

+9.63871 

+0.5040 

-1.08436 

+1.19352 

17 

+9.72514 

+0.4509 

-1.27290 

+0.08894 

31 

9.64187 

0.4971 

1.09327 

1.18688 

18 

9.72560 

0.4559 

1.27329 

9.94080 

Feb. 

1 

9.64417 

0.4903 

1.10187 

1.17999 

19 

9.72649 

0.4616 

1.27354 

9.71423 

2 

9.64568 

0.4849 

1.11017 

1.17286 

20 

9.72784 

0.4672 

1.27367 

+9.21259 

3 

9.64668 

0.4819 

1.11818 

1.16548 

h     21 

9.72967 

0.4722 

1.27366 

-9.28202 

h 

4 

+9.64764 

+0.4820 

-1.12691 

+1.15783 

(18.0)  22 

+9.73184 

+0.4759 

-1.27353 

-9.73692 

(9.0) 

5 

9.64899 

0.4847 

1.13336 

1.14990 

23 

9.73429 

0.4779 

1.27326 

9.95411 

6 

9.65111 

0.4890 

1.14055 

1.14170 

24 

9.73678 

0.4779 

1.27286 

0.09803 

7 

9.65420 

0.4935 

1.14749 

1.13321 

25 

9.73915 

0.4761 

1.27234 

0.20582 

8 

9.65806 

0.4965 

1.15418 

1.12441 

26 

9.74112 

0.4728 

1.27168 

0.29195 

9 

+9.66238 

+0.4970 

-1.16064 

+1.11529 

27 

+9.74257 

+0.4689 

-1.27090 

-0.36364 

10 

9.66671 

0.4945 

1.16686 

1.10584 

28 

9.74343 

0.4657 

1.26998 

0.42502 

11 

9.67057 

0.4894 

1.17286 

1.09605 

29 

9.74376 

0.4646 

1.26893 

0.47866 

12 

9.67367 

0.4825 

1.17864 

1.08590 

30 

9.74391 

0.4663 

1.26775 

0.62626 

13 

9.67586 

0.4751 

1.18421 

1.07538 

31 

9.74418 

0.4710 

1.26644 

0.66900 

14 

+9.67724 

+0.4685 

-1.18958 

+1.06446 

Apr.     1 

+9.74490 

+0.4783 

-1.26500 

-0.60776 

15 

+9.67801 

+0.4638 

-1.19474 

+1.05312 

2 

+9.74638 

+0.4867 

-1.26342 

-0.64322 
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Solar  Day. 
(8id.Hr.) 

Logii. 

LogB. 

JjogC. 

Log  P. 

Solar  Daj. 
(Sid.  Hr.) 

Lofil. 

LofB. 

LoffC. 

Log  P. 

Apr.      1 

+9.74490 

+0.4783 

-1.26500 

-O.60776 

May   17 

+9.82266 

+0.6223 

-1.01880 

-1.2306O 

2 

9.74638 

0.4867 

1.26342 

0.64322 

18 

9.82534 

0.6233 

1.00769 

1.23560 

3 

9.74860 

0.4946 

1.26171 

0.67586 

19 

9.82785 

0.6231 

0.99617 

1.24021 

4 

9.75140 

0.5008 

1.25986 

0.70608 

20 

9.83000 

0.6220 

0.98421 

1.24465 

5 

9.75452 

0.5043 

1.25788 

0.73419 

h    21 

9.83160 

0.6206 

0.97180 

1.24893 

h       6 

+9.75751 

+0.5049 

-1.25577 

-0.76045 

(16.0)  22 

+9.83293 

+0.6200 

-0.95889 

-1.25305 

(18.0)    7 

9.76007 

0.5033 

1.25351 

0.78506 

23 

9.83384 

0.6208 

0.94547 

1.25700 

8 

9.76193 

0.5004 

1.25112 

0.80826 

24 

9.83470 

0.6236 

0.93150 

1.26080 

9 

9.76306 

0.4976 

1.24859 

0.83012 

25 

9.83577 

0.6284 

0.91694 

1.26444 

10 

9.76363 

0.4962 

1.24591 

0.85080 

26 

9.83734 

0.6345 

0.90175 

1.26793 

11 

+9.76382 

+0.4967 

-1.24309 

-0.87041 

27 

+9.83953 

+0.6410 

-0.88589 

-1.27127 

12 

9.76389 

0.4996 

1.24013 

0.88904 

28 

9.84235 

0.6468 

0.86931 

1.27446 

13 

9.76411 

0.5045 

1.23702 

0.90677 

29 

9.84562 

0.6510 

0.85195 

1.27751 

14 

9.76461 

0.5108 

1.23376 

0.92367 

30 

9.84903 

0.6531 

0.83374 

1.28041 

15 

9.76553 

0.5178 

1.23036 

0.93981 

31 

9.85227 

0.6532 

0.81462 

1.28317 

16 

+9.76690 

+0.5248 

-1.22680 

-0.95524 

Jane    1 

+9.85506 

+0.6517 

-0.79450 

-1.28580 

17 

9.76865 

0.5312 

1.22308 

0.97001 

2 

9.85725 

0.6496 

0.77328 

1.28828 

18 

9.77079 

0.5367 

1.21921 

0.98416 

3 

9.85886 

0.6478 

0.75085 

1.29063 

19 

9.77319 

0.5408 

1.21518 

0.99774 

4 

9.86000 

0.6470 

0.72707 

1.29285 

20 

9.77574 

0.5431 

1.21098 

1.01078 

h      ^ 

9.86091 

0.6477 

0.70181 

1.29493 

h     21 

+9.77818 

+0.5439 

-1.20662 

-1.02331 

(17.0)   6 

+9.86178 

+0.6500 

-0.67486 

-1.29689 

(14.0)  22 

9.78040 

0.5431 

1.20209 

1.03536 

7 

9.86279 

0.6534 

0.64600 

1.29871 

23 

9.78215 

0.5416 

1.19738 

1.04696 

8 

9.86408 

0.6576 

0.61498 

1.30040 

24 

9.78340 

0.5402 

1.19250 

1.05812 

9 

9.86571 

0.6620 

0.58144 

1.30197 

25 

9.78416 

0.5401 

1.18744 

1.06889 

10 

9.86766 

0.6663 

0.54497 

1.30341 

26 

+9.78468 

+0.5422 

-1.18220 

-1.07927 

11 

+9.86993 

+0.6698 

-0.50604 

-1.30472 

27 

9.78520 

0.5468 

1.17678 

1.08927 

12 

9.87244 

0.6725 

0.46094 

1.30591 

28 

9.78610 

0.5536 

1.17115 

1.09893 

13 

9.87510 

0.6740 

0.41173 

1.30698 

29 

9.78762 

0.5616 

1.16532 

1.10824 

14 

9.87776 

0.6743 

0.35608 

1.30792 

30 

9.78986 

0.5698 

1.15930 

1.11724 

15 

9.88032 

0.6733 

0.29213 

1.30874 

Blay     1 

+9.79275 

+0.5767 

-1.15306 

-1.12592 

16 

+9.88256 

+0.6714 

-0.21695 

-1.30944 

2 

9.79602 

0.5815 

1.14662 

1.13431 

17 

9.88443 

0.6690 

0.12585 

1.31002 

3 

9.79933 

0.5838 

1.13995 

1.14241 

18 

9.88586 

0.6669 

0.01031 

1.31047 

4 

9.80231 

0.5839 

1.13306 

1.15024 

19 

9.88692 

0.6658 

9.85219 

1.31081 

5 

9.80472 

0.5826 

1.12593 

1.15781 

20 

9.88780 

0.6664 

9.60090 

1.31102 

h      6 

+9.80648 

+0.5810 

-1.11856 

-i.16511 

h    21 

+9.88881 

+0.6688 

-8.93560 

-1.31111 

(15.0)    7 

9.80761 

0.5801 

1.11094 

1.17217 

(18.0)  22 

9.89012 

0.6726 

+9.35510 

1.31109 

8 

9.80834 

0.5807 

1.10307 

1.17899 

23 

9.89198 

0.6772 

9.73174 

1.31094 

9 

9.80888 

0.5831 

1.09493 

1.18559 

24 

9.89441 

0.6815 

9.93029 

1.31067 

10 

9.80948 

0.5872 

1.08651 

1.19196 

25 

9.89728 

0.6845 

0.06595 

1.31028 

11 

+9.81030 

+0.5925 

-1.07780 

-1.19811 

26 

+9.90040 

+0.6858 

+0.16905 

-1.30977 

12 

9.81148 

0.5987 

1.06880 

1.20405 

27 

9.90344 

0.6851 

0.25223 

1.30914 

13 

9.81308 

0.6049 

1.05948 

1.20978 

28 

9.90616 

0.6827 

0.32188 

1.30839 

14 

9.81504 

0.6108 

1.04984 

1.21532 

29 

9.90841 

0.6795 

0.38180 

1.30752 

15 

9.81736 

0.6158 

1.03985 

1.22067 

SO 

9.91011 

0.6761 

0.43431 

1.30652 

16 

+9.81993 

+0.6197 

-1.02951 

-1.22582 

July     1 

+9.91133 

+0.6736 

+0.48105 

-1.30540 

17 

+9.82266 

+0.6223 

-1.01880 

-1.23080 

2 

+9.91226 

+0.6723 

+0.52315 

-1.30416 
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SolwDfty. 
(Sid.  Hr.) 

hog  A. 

LogB. 

LogC. 

LosD. 

Solar  Day. 
(Sid.  Hr.) 

hog  A, 

hogB. 

LogC. 

LogD. 

July     1 

+9.91133 

+0.6735 

+0.48105 

-1.30540 

Aug;   16 

+9.97346 

+0.6477 

+1.17745 

-1.08805 

2 

9.91226 

0.0723 

0.52315 

1.30416 

17 

9.97459 

0.6508 

1.18280 

1.07811 

3 

9.91306 

0.6724 

0.56139 

1.30279 

18 

9.97616 

0.6535 

1.18797 

1.06782 

4 

9.91394 

0.6740 

0.59644 

1.30130 

19 

9.97805 

0.6547 

1.19295 

1.05714 

5 

9.91500 

0.6764 

0.62874 

1.29968 

20 

9.98006 

0.6539 

1.19776 

1.04606 

h      6 

+9.91635 

+0.6791 

+0.65870 

-1.29794 

h    21 

+9.98195 

+0.6512 

+1.20240 

-1.03456 

(19.0)    7 

9.91801 

0.6818 

0.68660 

1.29607 

(22.0)  22 

9.98353 

0.6470 

1.20687 

1.02261 

8 

9.91991 

0.6841 

0.71271 

1.29407 

23 

9.98468 

0.6421 

1.21118 

1.01019 

9 

9.92204 

0.6855 

0.73723 

1.29194 

24 

9.98538 

0.6375 

1.21532 

0.99728 

10 

9.92432 

0.6859 

0.76031 

1.28968 

25 

9.98575 

0.6340 

1.21930 

0.98384 

11 

+9.92664 

+0.6851 

+0.78212 

-1.28728 

26 

+9.98594 

+0.6323 

+1.22313 

-0.96983 

12 

9.92890 

0.6831 

0.80278 

1.28475 

27 

9.98607 

0.6322 

1.22680 

0.95522 

13 

9.93092 

0.6801 

0.82238 

1.28209 

28 

9.98630 

0.6335 

1.23032 

0.93998 

14 

9.93261 

0.6765 

0.84102 

1.27928 

29 

9.98675 

0.6357 

1.23369 

0.92404 

15 

9.93390 

0.6729 

0.85879 

1.27634 

30 

9.98745 

0.6382 

1.23691 

0.90736 

16 

+9.93486 

+0.6701 

+0.87573 

-1.27326 

31 

+9.98837 

+0.6405 

+1.23999 

-0.88987 

17 

9.93556 

0.6687 

0.89193 

1.27003 

Sept.    1 

9.98949 

0.6422 

• 

1.24292 

0.87151 

18 

9.93623 

0.6691 

0.90744 

1.26666 

2 

9.99076 

0.6431 

1.24572 

0.85221 

19 

9.93712 

0.6711 

0.92230 

1.26313 

3 

9.99212 

0.6428 

1.24837 

0.83187 

20 

9.93840 

0.6742 

0.93655 

1.25946 

4 

9.99348 

0.6413 

1.25088 

0.81040 

b    21 

+9.94017 

+0.6774 

+0.95024 

-1.25563 

h      5 

+9.99476 

+0.6388 

+1.25326 

-0.78767 

(80.0)  22 

9.94239 

0.6797 

0.96339 

1.25165 

(23.0)    6 

9.99584 

0.6353 

1.25550 

0.76353 

23 

9.94490 

0.6805 

0.97605 

1.24750 

7 

9.99664 

0.6315 

1.25761 

0.73783 

24 

9.94746 

0.6792 

0.98823 

1.24320 

8 

9.99712 

0.6280 

1.25958 

0.71037 

25 

9.94980 

0.6761 

0.99996 

1.23872 

9 

9.99734 

0.6258 

1.26142 

0.68090 

26 

+9.95175 

+0.6718 

+1.01127 

-1.23408 

10 

+9.99742 

+0.6254 

+1.26313 

-0.64914 

27 

9.95321 

0.6672 

1.02218 

1.22926 

11 

9.99755 

0.6270 

1.26471 

0.61472 

28 

9.95421 

0.6631 

1.03270 

1.22428 

12 

9.99789 

0.6303 

1.26616 

0.57717 

29 

9.95489 

0.6602 

1.04286 

1.21910 

13 

9.99861 

0.6346 

1.26748 

0.53590 

30 

9.95541 

0.6589 

1.05267 

1.21374 

14 

9.99974 

0.6387 

1.26867 

0.49013 

31 

+9.95592 

+0.6590 

+1.06214 

-1.20818 

15 

+0.00122 

+0.6417 

+1.26974 

-0.43878 

Aug.     1 

9.95656 

0.6604 

1.07130 

1.20244 

16 

0.00290 

0.6429 

1.27067 

0.38035 

2 

9.95744 

0.6622 

1.08015 

1.19649 

17 

0.00452 

0.6420 

1.27148 

0.31204 

3 

9.95860 

0.6641 

1.08871 

1.19033 

18 

0.00592 

0.6394 

1.27217 

0.23217 

4 

9.95999 

0.6658 

1.09698 

1.18396 

19 

0.00695 

0.6359 

1.27272 

0.13309 

h      5 

+9.96157 

+0.6667 

+1.10498 

-1.17738 

h      20 

+0.00755 

+0.6324 

+1.27315 

-0.00422 

(n.O)   6 

9.96332 

0.6667 

1.11272 

1.17056 

(0.0)   21 

0.00781 

0.6298 

1.27346 

9.81990 

7 

9.96513 

0.6655 

1.12021 

1.16352 

22 

0.00782 

0.6289 

1.27363 

-9.49250 

8 

9.96690 

0.6631 

1.12745 

1.15623 

23 

0.00777 

0.6297 

1.27368 

+8.59219 

9 

9.96853 

0.6596 

1.13446 

1.14869 

24 

0.00780 

0.6322 

1.27360 

9.59017 

10 

+9.96990 

+0.6554 

+1.14124 

-1.14089 

25 

+0.00802 

+0.6357 

+1.27340 

+9.86893 

11 

9.97091 

0.6509 

1.14779 

,  1.13283 

26 

0.00848 

0.6397 

1.27306 

0.03729 

12 

9.97160 

0.6471 

1.15413 

1.12448 

27 

0.00918 

0.6437 

1.27260 

0.15827 

13 

9.97201 

0.6445 

1.16026 

1.11584 

*28 

0.01009 

0.6471 

1.27202 

0.25274 

14 

9.97232 

0.6439 

1.16619 

1.10690 

29 

0.01117 

0.6498 

1.27130 

0.33021 

15 

4-9.97274 

+0.6451 

+1.17192 

-1.09764 

30 

+0.01236 

+0.6514 

+1.27045 

+0.39586 

16 

+9.97346 

+0.6477 

+1.17745 

-1.08805 

Oct.      1 

+0.01357 

+0.6519 

+1.26947 

+0.45278 

£-+(K'.04- +0^.008 
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FOR  WASHINGTON  MEAN 


/illl 


OTQHT. 


Solar  Day. 
(Sid.  Hr.) 


Oct. 


(1.0) 


h 
(2.0) 


Nov. 


h 
(3.0) 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


LogA. 


+0.01357 
0.01472 
0.01575 
0.01654 
0.01704 

+0.01731 
0.01743 
0.01755 
0.01783 
0.01844 

+0.01946 
0.02087 
0.02252 
0.02421 
0.02575 

+0.02694 
0.02775 
0.02820 
0.02839 
0.02846 

+0.02859 
0.02888 
0.02939 
0.03018 
0.03118 

+0.03235 
0.03364 
0.03498 
0.03631 
0.03755 

+0.03858 
0.03936 
0.03991 
0.04028 
0.04062 

+0.04109 
0.04184 
0.04298 
0.04450 
0.04632 

+0.04825 
0.05011 
0.05171 
0.05294 
0.05377 

+0.05435 
+0.05476 


Logf. 


+0.6519 
0.6513 
0.6499 
0.6479 
0.6461 

+0.6452 
0.6458 
0.6483 
0.6526 
0.6581 

+0.6637 
0.6686 
0.6719 
0.6732 
0.6729 

+0.6713 
0.6695 
0.6683 
0.6684 
0.6701 

+0.6734 
0.6778 
0.6827 
0.6877 
0.6922 

+0.6961 
0.6990 
0.7010 
0.7019 
0.7019 

+0.7013 
0.7007 
0.7006 
0.7016 
0.7042 

+0.7082 
0.7135 
0.7192 
0.7245 
0.7285 

+0.7309 
0.7316 
0.7311 
0.7299 
0.7290 

+0.7290 
+0.7303 


LogC. 


+1.26947 
1.26836 
1.26712 
1.26575 
1.26424 

+1.26260 
1.26082 
1.25890 
1.25684 
1.25464 

+1.25230 
1.24982 
1.24719 
1.24441 
1.24148 

+1.23840 
1.23516 
1.23176 
1.22821 
1.22448 

+1.22060 
1.21654 
1.21231 
1.20791 
1.20332 

+1.19855 
1.19359 
1.18843 
1.18308 
1.17753 

+1.17176 
1.16578 
1.15959 
1.15317 
1.14650 

+1.13960 
1.13244 
1.12503 
1.11736 
1.10940 

+1.10116 
1.09261 
1.08375 
1.07456 
1.06503 

+1.05515 
+1.04490 


LogD. 


+0.45278 
0.50301 
0.54794 
0.58854 
0.62558 

+0.65961 
0.69105 
0.72027 
0.74754 
0.77309 

+0.79711 
0.81976 
0.84119 
0.86149 
0.88078 

+0.89913 
0.91662 
0.93332 
0.94929 
0.96457 

+0.97922 
0.99326 
1.00675 
1.01971 
1.03218 

+1.04417 
1.05572 
1.06685 
1.07758 
1.08792 

+1.09790 
1.10753 
1.11682 
1.12579 
1.13445 

+1.14282 
1.15091 
1.15872 
1.16626 
1.17355 

+1.18059 
1.18739 
1.19395 
1.20029 
1.20641 

+1.21232 
+1.21801 


Solar  Day. 
(Sid.  Hr.) 


Nov. 


h 

(4.0) 


Dec. 


h 

(6.0) 


h 

(6.0) 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Log -4. 


+0.06476 
0.05516 
0.05569 
0.05641 
0.05739 

+0.05859 
0.05995 
0.06145 
0.06302 
0.06458 

+0.06606 
0.06738 
0.06848 
0.06935 
0.07001 

+0.07061 
0.07125 
0.07209 
0.07327 
0.07484 

+0.07674 
0.07882 
0.08088 
0.08274 
0.08428 


+0 
0 
0. 
0. 
0. 

+0 
0. 
0. 
0. 
0. 


08545 
08631 
08697 
08755 
08821 

08901 
09004 
09127 
09267 
09419 


+0.09579 
0.09738 
0.09892 
0.10032 
0.10151 

+0.10248 
0.10324 
0.10385 
0.10448 
0.10521 

+0.10622 
+0.10758 


Log^. 


+0.7303 
0.7830 
0.7368 
0.7411 
0.7456 

+0.7498 
0.7534 
0.7561 
0.7580 
0.7589 

+0.7589 
0.7584 
0.7575 
0.7569 
0.7570 

+0.7583 
0.7610 
0.7648 
0.7692 
0.7735 

+0.7769 
0.7789 
0.7793 
0.7783 
0.7766 

+0.7748 
0.7736 
0.7735 
0.7745 
0.7767 

+0.7795 
0.7826 
0.7855 
0.7879 
0.7895 

+0.7904 
0.7903 
0.7895 
0.7879 
0.7860 

+0.7840 
0.7826 
0.7822 
0.7829 
0.7849 

+0.7877 
+0.7905 


LogC. 


LogD. 


+1.04490 
1.03425 
1.02320 

.  1.01171 
0.99977 

+0.98733 
0.97439 
0.96091 
0.94685 
0.93218 

+0.91684 
0.90080 
0.88400 
0.86637 
0.84786 

+0.82838 
0.80783 
0.78611 
0.76310 
0.73865 

+0.71259 
0.68472 
0.65477 
0.62244 
0.58737 

+0.54905 
0.50685 
0.45993 
0.40717 
0.34691 

+0.27675 
0.19282 
0.08851 
9.95072 
9.74750 

+9.35265 

-9.03662 

9.64621 

9.89023 

0.04543 

-0.15946 
0.24955 
0.32401 
0.38746 
0.44268 

-0.49153 
-0.53532 


+1.21801 
1.22350 
1.22880 
1.23390 
1.23880 

+1.24353 
1.24807 
1.25243 
1.25661 
1.26062 

+1.26446 
1.26814 
1.27165 
1.27500 
1.27818 

+1.28122 
1.28409 
1.28681 
1.28938 
1.29180 

+1.29408 
1.29620 
1.29818 
1.30002 
1.30171 

+1.30326 
1.30467 
1.30594 
1.30706 
1.30805 

+1.30890 
1.30962 
1.31019 
1.31063 
1.31093 

+1.31109 
1.31111 
1.31100 
1.31075 
1.31036 

+1.30983 
1.30917 
1.30836 
1.30742 
1.30634 

+1.30511 
+1.30375 
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208         INDEPENDENT  STAR-NUMBERS,  1919. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  E 

■0 

T 

f 

/' 

G 

H 

Log^ 

Log  A. 

i 

(Skier 
Houi 

In 
TInw. 

In 
Time. 

In 
Aro. 

In 
Time. 

In 
Arc. 

In 
Time. 

Logi. 

Apr. 

1 

y 

0.2486 

8 

+1.722 

s 
-0.011 

15    6.6 

h 

m 
0.4 

257  35.0 

h    m 
17  10.3 

1.06219 

1.27528 

$9 

-7.99 

-0.9023 

2 

0.2513 

1.727 

0.011 

15  20.4 

1.4 

25631.0 

17   6.1 

1.06415 

1.27556 

7.96 

0.9007 

3 

0.2541 

1.733 

0.008 

15  32.1 

2.1 

25527.1 

17   1.8 

1.06677 

1.27587 

7.92 

0.8990 

4 

0.2568 

1.788 

-0.002 

15  39.1 

2.6 

25423.4 

1657.5 

1.06982 

1.27619 

7.89 

0.8971 

5 

0.2596 

1.745 

+0.004 

15  39.8 

2.7 

25319.8 

1653.3 

1.07296 

1.27653 

7.85 

0.8961 

h 

6 

0.2623 

+1.750 

+0.011 

15  34.9 

2.3 

252 16.4 

1649.1 

1.07579 

1.27689 

-7.82 

-0.8930 

(13.0) 

7 

0.2650 

1.756 

0.015 

15  26.4 

1.8 

251 13.1 

1644.9 

1.07804 

1.27727 

7.78 

0.8908 

8 

0.2678 

1.761 

0.017 

15  16.7 

1.1 

250 10.0 

1640.7 

1.07957 

1.27768 

7.73 

0.8884 

9 

0.2705 

1.767 

0.016 

15    9.0 

0.6 

249   7.0 

16  36.<5 

1.08043 

1.27810 

7.69 

0.8858 

10 

0.2732 

1.773 

0.012 

15    4.9 

0.3 

248  4.2 

1632.3 

1.06087 

1.27853 

7.64 

0.8832 

11 

0.2760 

+1.779 

+0.007 

15    5.7 

0.4 

247   1.5 

16  28.1 

1.08108 

1.27899 

-7.59 

-0.8804 

12 

0.2787 

1.785 

+0.001 

15  11.2 

0.7 

24559.0 

1623.9 

1.08134 

1.27946 

7.54 

0.8774 

13 

0.2814 

1.792 

-0.004 

15  20.6 

1.4 

24456.7 

16 19.8 

1.08188 

1.27996 

7.49 

0.8743 

14 

0.2842 

1.798 

0.008 

15  32.2 

2.1 

24354.6 

16 15.6 

1.08279 

1.28046 

7.43 

0.8710 

15 

0.2869 

1.804 

0.011 

15  44.9 

3.0 

242  52.7 

16 11.5 

1.08416 

1.28096 

7.37 

0.8676 

16 

0.2897 

+1.810 

-0.011 

15  56.6 

3.8 

24150.9 

16  7.4 

1.08594 

1.28148 

-7.31 

-0.8641 

17 

0.2924 

1.817 

0.010 

16    6.5 

4.4 

24049.3 

16  3.3 

1.08806 

1.28201 

7.25 

0.8603 

18 

0.2951 

1.823 

0.008 

16  13.5 

4.9 

23947.9 

15  59.2 

1.09045 

1.28256 

7.19 

0.8566 

19 

0.2979 

1.830 

-0.005 

16  17.0 

5.1 

23846.7 

1555.1 

1.09299 

1.28312 

7.12 

0.8524 

20 

0.3006 

1.836 

0.000 

16  16.7 

5.1 

237  45.7 

15  51.0 

1.09552 

1.28369 

7.06 

0.8482 

h 

21 

0.3034 

+1.843 

+0.003 

16  13.0 

4.9 

23644.9 

15  47.0 

1.09783 

1.28428 

-6.98 

-0.8439 

(14.0) 

22 

0.3061 

1.850 

0.006 

16    6.7 

4.4 

23544.3 

1543.0 

1.09981 

1.28487 

6.91 

0.8394 

23 

0.3088 

1.856 

0.007 

15  59.9 

4.0 

23443.8 

1538.9 

1.10132 

1.28546 

6.83 

0.8346 

24 

0.3116 

1.863 

0.005 

15  54.4 

3.6 

23343.6 

1534.9 

1.10237 

1.28606 

6.76 

0.8298 

25 

0.3143 

1.870 

+0.001 

15  52.5 

3.5 

23243.5 

15  30.9 

1.10306 

1.28667 

6.68 

0.8247 

26 

0.3170 

+1.877 

-0.004 

15  55.9 

3.7 

23143.6 

15  26.9 

1.10370 

1.28729 

-6.60 

-0.8195 

27 

0.3198 

1.885 

0.009 

16    4.3 

4.3 

23044.0 

15  22.9 

1.10452 

1.28792 

6.52 

0.8140 

28 

0.3226 

1.892 

0.012 

16  16.9 

5.1 

229  44.5 

15 19.0 

1.10589 

1.28855 

6.43 

0.8084 

29 

0.3253 

1.899 

0.013 

16  30.9 

6.1 

228  45.3 

1515.0 

1.10793 

1.28917 

6.35 

0.8026 

30 

0.3280 

1.907 

0.010 

16  43.8 

6.9 

227  46.2 

1511.1 

1.11065 

1.28981 

6.26 

0.7966 

Biay 

1 

0.3307 

+1.914 

-0.005 

10  52.5 

7.5 

226  47.4 

15  7.2 

1.11388 

1.29044 

-6.17 

-0.7903 

2 

0.3335 

1.922 

+0.002 

16  55.8 

7.7 

22548.7 

15  3.3 

1.11727 

1.29107 

6.08 

0.7839 

3 

0.3362 

1.929 

0.009 

16  53.6 

7.6 

224  50.3 

1459.4 

1.12049 

1.29171 

5.99 

0.7772 

4 

0.3390 

1.937 

0.014 

16  47.3 

7.2 

223  52.0 

1455.5 

1.12323 

1.29234 

6.89 

0.7703 

5 

0.3417 

1.945 

0.017 

16  39.3 

6.6 

222  53.9 

14  61.6 

1.12534 

1.29297 

6.80 

0.7632 

h 

6 

0.3444 

+1.953 

+0.017 

16  32.0 

6.1 

221 56.1 

14  47.7 

1.12683 

1.29359 

-6.70 

-0.7558 

(16.0) 

7 

0.3472 

1.961 

0.014 

16  27.6 

5.8 

220  58.5 

1443.9 

1.12779 

1.29422 

6.60 

0.7482 

8 

0.3499 

1.969 

0.009 

16  27.2 

5.8 

220  1.0 

1440.1 

1.12851 

1.29484 

5.50 

0.7403 

9 

0.3526 

1.977 

+0.004 

16  31.3 

6.1 

219  3.8 

1436.3 

1.12920 

1.29547 

6.40 

0.7322 

10 

0.3554 

1.986 

-0.002 

16  38.9 

6.6 

218  6.7 

1432.4 

1.13009 

1.29609 

5.29 

0.7238 

11 

0.3581 

+1.994 

-0.006 

16  48.7 

7.2 

217  9.8 

14  28.6 

1.13128 

1.29670 

-5.19 

-0.7151 

12 

0.3608 

2.002 

0.009 

16  59.8 

8.0 

21613.1 

1424.9 

1.13288 

1.29730 

5.08 

0.7061 

13 

0.3636 

2.011 

0.011 

17  10.0 

8.7 

21516.7 

14  21.1 

1.13488 

1.29790 

4.97 

0.6967 

14 

0.3663 

2.020 

0.010 

17  18.7 

9.2 

21420.3 

14 17.4 

1.13718 

1.29849 

4.86 

0.6871 

15 

0.3691 

2.028 

0.008 

17  24.8 

9.7 

213  24.2 

14 13.6 

1.13974 

1.29908 

4.76 

0.6771 

16 

0.3718 

+2.037 

-0.005 

17  27.9 

9.9 

212  28.2 

14  9.9 

1.14244 

1.29965 

-4.64 

-0.6668 

17 

0.3745 

+2.046 

-0.001 

17  27.5 

9.8 

211 32.4 

14  6.2 

1.14515 

1.30022 

-4.53 

-0.6561 

INDEPENDENT  STAR-NUMBEKS,  1919. 
FOR  MEAN  MIDNIGHT. 
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210  INDEPENDENT  STAU-NUMBEKS   1919. 

FOR  MEAN 


INDEPENDENT  STABrNTJMBERS,  1919.  211 

FOB  MEAN  MmNIGHT. 


212  INDEPENDENT  STAR-NUMBEKS,  1919. 

FOB  MEAN  MIDNIQHT. 


INDEPENDENT  STAK^NUMBEES,  1919.  213 

FOB  MEAN  SODNIGHT. 


214    BESSmAN  AND  ITOEPENDENT  STAR-NUMBERS,  1919. 

FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


M«n  Solar 
Date. 

Log  ill. 

LogiBi. 

Log  C. 

Log  P. 

/ 

Ox 

H 

Log^. 

Log  A. 

Logi. 

Jan.      0.72 

+9.5263 

+0.5259 

-0.6124 

+1.8046 

+1.036 

•     1 
26  80 

o         / 

850  50 

0.8765 

1.3101 

-0.1497 

10.70 

9.5690 

0.5238 

0.8107 

1.2838 

1.142 

24  12 

341  24 

0.9109 

1.3070 

0.4480 

20.67 

9.6056 

0.5146 

0.9765 

1.2473 

1.242 

22    2 

331  49 

0.9405 

1.3022 

0.6138 

ao.64 

9.6365 

0.5005 

1.0856 

1.1926 

1.833 

20    2 

321  59 

0.9656 

1.2961 

0.7229 

Feb.     9.61 

9.6624 

0.4842 

1.1614 

1.1142 

1.415 

18  19 

311  54 

0.9870 

1.2896 

0.7986 

19.59 

+9.6840 

+0.4692 

-1.2138 

+1.0020 

+1.487 

16  55 

301  33 

1.0052 

1.2833 

-0.8511 

Mar.     1.56 

9.7022 

0.4591 

1.2484 

0.8316 

1.550 

15  55 

290  57 

1.0212 

1.2781 

0.8857 

11.53 

9.7180 

0.4567 

1.2678 

+0.5233 

1.608 

15  17 

280  13 

1.0356 

1.2748 

0.9051 

21.50 

9.7324 

0.4640 

1.2736 

-9.2851 

1.662 

15    3 

269  25 

1.0496 

1.2737 

0.9109 

81.48 

9.7463 

0.4806 

1.2664 

0.5679 

1.716 

15    8 

258  41 

1.0636 

1.2750 

0.9037 

Apr. .  10.45 

+9.7606 

+0.5048 

-1.2460 

-0.8497 

+1.773 

15  28 

248    8 

1.0786 

1.2785 

-0.8833 

20.42 

9.7757 

0.5339 

1.2113 

1.0098 

1.836 

15  57 

237  50 

1.0947 

1.2836 

0.8486 

30.39 

9.7920 

0.5648 

1.1599 

1.1163 

1.906 

16  28 

227  52 

1.1122 

1.2897 

0.7972 

May    10.37 

9.8096 

0.5948 

1.0876 

1.1911 

1.985 

16  55 

218  14 

1.1308 

1.2960 

0.7249 

20.34 

9.8283 

0.6218 

0.9861 

1.2440 

2.071 

17  14 

208  55 

1.1502 

1.3018 

0.6234 

30.31 

+9.8476 

+0.6443 

-0.8371 

-1.2799 

+2.166 

17  21 

199  51 

1.1698 

1.3065 

-0.4744 

JTnne     9.29 

9.8672 

0.6615 

0.5889 

1.3016 

2.265 

17  15 

190  58 

1.1892 

1.3097 

0.2262 

19.26 

9.8865 

0.6730 

-9.8960 

1.3107 

2.368 

16  58 

182  12 

1.2078 

1.3111 

-9.5333 

29.23 

9.9051 

0.6789 

+0.3665 

1.3078 

2.472 

16  30 

173  28 

1.2254 

1.3106 

+0.0038 

July     9.20 

9.9226 

0.6794 

0.7301 

1.2926 

2.573 

15  54 

164  41 

1.2415 

1.3083 

0.3674 

19.18 

+9.9386 

+0.6754 

+0.9176 

-1.2643 

+2.670 

15  13 

155  46 

1.2561 

1.3043 

+0.5549 

29.15 

9.9531 

0.6678 

1.0394 

1.2200 

2.761 

14  30 

146  39 

1.2692 

1.2991 

0.6767 

Aug.     8.12 

9.9659 

0.6581 

1.1247 

1.1590 

2.848 

13  48 

137  16 

1.2806 

1.2931 

0.7620 

18.09 

9.9770 

0.6479 

1.1859 

1.0721 

2.917 

13  10 

127  35 

1.2906 

1.2869 

0.8232 

28.07 

9.9867 

0.6393 

1.2288 

0.9467 

2.982 

12  38 

117  34 

1.2993 

1.2812 

0.8661 

Sept.     7.04 

+9.9952 

+0.6342 

+1.2566 

-0.7500 

+3.042 

12  16 

107  17 

1.3072 

1.2767 

+0.8939 

17.01 

0.0029 

0.6344 

1.2711 

-0.3470 

3.096 

12    3 

96  47 

1.3146 

1.2742 

0.9084 

26.99 

0.0102 

0.6406 

1.2729 

+0.1002 

3.148 

12    2 

86    9 

1.3218 

1.2738 

0.9102 

Oct.      6.96 

0.0175 

0.6529 

1.2618 

0.6743 

3.201 

12  10 

75  30 

1.3294 

1.2759 

0.8991 

16.93 

0.0251 

0.6704 

1.2370 

0.9068 

3.258 

12  26 

64  57 

1.3374 

1.2799 

0.8743 

26.90 

+0.0336 

+0.6914 

+1.1966 

+1.0489 

+3.322 

12  47 

54  34 

1.3465 

1.2856 

+0.8339 

Nov.     5.88 

0.0430 

0.7138 

1.1370 

1.1459 

3.394 

13  10 

44  25 

1.3566 

1.2920 

0.7743 

15.85 

0.0533 

0.7355 

1.0517 

1.2143 

3.476 

13  30 

34  31 

1.3675 

1.2984 

0.6890 

25.82 

0.0646 

0.7549 

0.9273 

1.2619 

3.568 

13  44 

24  50 

1.3792 

1.3040 

0.5646 

Dec.     5.79 

0.0766 

0.7704 

0.7311 

1.2925 

3.667 

13  51 

15  21 

1.3914 

1.3083 

0.3684 

16.77 

+0.0888 

+0.7813 

+0.3294 

+1.3083 

+3.772 

13  48 

* 

6    0 

1.4035 

1.3107 

+9.9667 

25.74 

0.1010 

0.7871 

-0.0755 

1.3103 

3.880 

13  37 

356  40 

1.4154 

1.3110 

-9.7128 

85.71 

+0.1128 

+0.7879 

-0.6511 

+1.2984 

+3.986 

13  17 

347  18 

1.4266 

1.3092 

-0.2884 

J&-+Oi.0O3 

The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  513,  from  the  mean 
places,  given  on  pages  2 17  to  230.  I n  order  to  render  exact  interpolation  possible  through  intervals 
of  ten  days^  all  short  period  terms  have  been  omitted. 
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216   TERMSOFSHOKTPERIODINTHENUTATION,  1919. 
K>B  W  MEAK  UIDNIQHT. 
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FOR  JANUARY  00.701,  WASHINGTON  MEAN  TpiE. 


Nsme  of  Sttr. 

Macnl- 
tude. 

Spto- 
trum. 

Right 
Aaotnsioo. 

Aimurnl 

Varia- 

ticm. 

AnnciA] 
P.M. 

Dedioatiaii. 

Annual 

Varift- 

tlflii. 

Annnal 
P.M. 

h   m      8 

8 

8 

•     f      ft 

tt 

ft 

S8  Fiscium 

4.7 

KG 

0    1  11.398 

4«.07M 

-.0006 

-  6    9  38.49 

+20.186 

+0.001 

a  Andromedffi  (AlpheraU) 

2.2 

^^ 

0    4  11.835 

S.OQQB 

+.0107 

+-28  38  35.75 

10.870 

-0.168 

fi  OBflsiopeiffi 
e  Fhoemcis   . 

2.4 

0    4  50.801 

S.1872 

+.0681 

+58  42  11.00 

10.860 

-0.180 

3.9 

KO 

0    5  18.189 

S.0501 

+.0006 

-46  11  40.02 

10.847 

-0.108 

22  Andromeda 

5.1 

PO 

0    6    6.340 

8.1111 

+.0021 

+45  37  17.51 

20.084 

-0.004 

y  Pegaai 

2.9 

B2 

0    9    3.767 

•fS.OMO 

+.0003 

+14  43  59.89 

+20.090 

-0.010 

9  Andromedsd 

4.5 

A2 

0  14    5.508 

3.1286 

-.0044 

+36  20  10.26 

10.061 

-0.047 

i  Ceti    .... 

3.8 

KO 

0  15  18.072 

3*0569 

-.0013 

-  9  16  22.23 

10.071 

-0.030 

f  TucaiMft 

4.3 

F8 

0  15  51.774 

3.1450 

+.2738 

-65  21    1.61 

21.160 

+1.172 

44  Piscium 

6.0 

G5 

0  21  14.985 

3.0745 

-.0014 

+  1  29  28.06 

10.036 

-O.028 

fi  Hydri 

2.9 

GO 

0  21  31.014 

+3.1942 

+.6066 

-77  42  37.54 

+90.276 

+0.318 

a  Phoenicia   . 

2.4 

KO 

0  22  17.060 

2.9716 

+.0188 

-42  44  45.11 

10.547 

-0.403 

12  Ceti    .... 

6.0 

K5 

0  25  54.320 

3.0622 

+.0011 

-  4  24  16.81 

10.017 

0.000 

13  Ceti    .        .                .  t 

5.2 

GO 

0  31    4.690 

8.0872 

+.0273 

-  4    2  18.65 

10.844 

-0.017 

f  CaHfdopeise 

3.7 

B2 

0  32  27.051 

3.3306 

+.0036 

+53  27    4.75 

10.837 

-0.007 

w  Andromedse 

4.4 

B3 

0  32  33.017 

+3.1987 

+.0019 

+33  16  25.15 

+10.844 

0.000 

c  Andromedse 

4.5 

G5 

0  34  16.283 

3.1653 

-.0172 

+28  52  19.68 

10.568 

-0.254 

9  Andromedse 

3.5 

KO 

0  34  59.554 

3.2030 

+.0110 

+30  25    4.00 

19.715 

-0.097 

a  CaasiopeiflR  (Schedir)  .  f 
fi  Phoemcis   . 

var. 

KO 

0  35  54.050 

3.3892 

+.0063 

+56    5  35.94 

19.768 

-0.032 

4.6 

KO 

0  37  29.961 

2.8384 

-.0046 

-46  31  47.69 

19.746 

-0.032 

fi  Ceti    .... 

2.2 

KO 

0  39  31.468 

+3.0122 

+.0160 

-18  25  51.27 

+19.780 

+0.011 

c  Cassiopeise 

4.7 

B2 

0  40  12.282 

3.3331 

+.0028 

+47  50  28.75 

19.731 

-0.006 

21  Caaniopeiae 

5.6 

A2 

0  40  16.332 

3.9127 

-.0010 

+74  32  44.07 

19.710 

-0.026 

f  Andromedse 

4.3 

KO 

0  43    2.497 

3.1736 

-.0073 

+23  49  36.37 

19.614 

-0.078 

ri  Cassiopeiae                  .  t 

3.6 

F8 

0  44  11.422 

8.6162 

+.1433 

+57  23  13.95 

19.198 

-0.476 

6  Piscium 

4.6 

K5 

0  44  28.692 

+3.1105 

+.0055 

+  78  40.23 

+19.625 

-0.044 

X  Hydri 

5.0 

K5 

0  45  47.458 

2.0996 

+.0125 

-75  21  50.28 

19.646 

-0.001 

20  Ceti    .... 

4.9 

KO 

0  48  52.004 

8.0644 

-.0005 

-  1  35    1.29 

19.588 

-0.003 

y  Casfliopelae 

2.2 

BOp 
A2 

0  51  48.432 

3.6000 

+.0036 

+60  16  42.30 

19.530 

-0.005 

M  Andromedse 

3.9 

0  52  15.104 

3.3224 

+.0132 

+38    3  36.91 

19.556 

+0.030 

a  Sculptorifl  . 
c  Piscium 

4.4 

B5 

0  54  42.150 

+2.8900 

-.0018 

-29  47  42.77 

+19.464 

-0.018 

4.4 

KO 

0  58  44.253 

8.1116 

-.0054 

+  7  27  15.58 

19.416 

+0.026 

0  Phcenicis   .                 .  t 

3.4 

KO 

1    2  28.165 

2.6791 

-.0057 

-47    9    9.49 

19.281 

-0.024 

M  CasaiopeiflB 

5.3 

G5 

1    2  52.150 

3.9725 

+.3919 

+54  31  25.22 

17.740 

-1.556 

17  Ceti    .... 

3.6 

KO 

1    4  30.897 

3.0176 

+.0143 

-10  36  40.39 

19.131 

-0.126 

fi  Andromedse 

2.4 

Ma 

1    5  11.466 

+3.3519 

+.0148 

+35  11  29.10 

+19.123 

-0.117 

T  Piacium 

4.7 

KO 

1    7  11.687 

3.29S2 

+.0056 

+29  39  35.88 

19.161 

-0.029 

f  Piscium                      .  t 

5.6 

A5 

1    9  29.862 

3.1323 

+.0096 

+  78  50.53 

19.079 

-0.052 

K  Tucansft              .        .  f 

5.0 

F8 

1  13    1.387 

2.0388 

+.0744 

-69  18  23.02 

19.125 

+0.0S0 

/  Pigcinm 

5.3 

A2 

1  13  37.173 

3.0929 

-.0033 

+  3  11  17.64 

18.994 

-0.025 

V  Piscium 

4.7 

A2 

1  15    0.602 

+3.2917 

+.0010 

+26  50  19.32 

+18.972 

-0.008 

0  Ceti    .        . 

3.8 

KO 

1  19  58.440 

2.9979 

-.0057 

-  8  36    3.43 

18.622 

-0.215 

6  Camiopeise 
y  Phoemcis   . 

2.8 

A5 

1  20  30.250 

3.9039 

+.0407 

+59  48  53.84 

18.784 

-0.037 

3.4 

K5 

1  24  50.929 

2.6072 

-.0029 

-43  43  59.31 

18.462 

-0.225 

38  CaflRiopeise 

6.0 

F5 

1  25  10.654 

4.4215 

+.0263 

+69  50  54.15 

18.605    -0.072 

1 

77  Piscium 

3.7 

G5 

1  27    8.748 

+3.2064 

+.0015 

+14  55  43.29 

+18.611 

-0.003 

40  Caftpiopeise 

5.5 

KO 

1  32    0.786 

4.7408 

-.0011 

+72  37  40.60 

18.4'VO 

-0.002 

V  Andromedse 

4.2 

GO 

1  32    2.169 

3.51ie 

-.0153 

+41    0    3.03 

18.0^4 

-0.377 

IT  Piscium 

5.6 

FO 

1  32  48.104 

3.1771 

-.0049 

+11  43  39.27 

18.459 

+0.034 

V  Persei 

3.8 

KO 

1  33    0.694 

3.6695 

+  .0064 

+48  13    5.87 

18.29V 

-0.119 

a  Eridani  (Achernar)    . 

0.6 

B5 

1  34  41.924 

+2.2359 

+.0103 

-57  as  53.03 

+18.317 

-0.041 

CO  Cassiopeise 

5.5 

AOp 

1  36  19.221 

4.4067 

+.0088 

+67  3S    2.41 

18.299 

-0.002 

V  Piscium 

4.7 

KO 

1  37  12.857 

3.1201 

-.0015 

+  54  41.50 

18.272 

+0.003 

<tf  Pergei 

4.2 

BOp 

1  38  34.455 

3.7465 

+.0031 

+50  16  52.51 

18.204 

-0.015 

r  Ceti    .... 

3.6 

KO 

1  40  18.268 

2.7866 

-.1198 

-16  21  48.80 

19.015 

+0.8.59 

0  Piscium 

4.5 

KO 

1  41    6.847 

+3.1654 

+.0049 

+  8  45    1.80 

+18.171 

+0.045 

c  Sculptoris  .        .        .  t 

5.4 

FO 

1  41  50.899 

+2.8044 

+.0052 

-25  27  24.73 

+18.047 

-0.051 

13  Ceti.  dup.,  5-.5,  6-.2, 0".3 
a  Cassiop.,  var.  irreg.,  1^.2,  *».8 
If  Cassiop.,  comp.  7».6,  i"  a.  pr. 


fi  Phoenlcis,  dap.,  4-.1,  4".l.  1" 
C  Pisdom,  star  6".5, 24''  n.  f. 


K  TucansB,  comp.  7».  6"  n. 
«  Sculptoris,  comp.  9^,  5"  n.  L 
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FOE^ANDARY  0*.TO1,  MEAM.TIME. 


, ,.  .. , „   ,      , l,»t«r^AWnpf-  I      P  PmwI,  sar.  irreg,,  3".4-<".J 

blDla. 7-, »^  ^', »"  •  ArlfltU,diip..6>J,I>^l"J  0  rcirci,  vu..  »ij<T.».l-a*J 

p,imXrJst.  «  Eildu], comp.  1».4,  L S".  I    13  ErKUnl, comp.  r-.  I'M  n.  pr. 
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FOB  TANUABY  0*.7Ol,  WASHINGTON  MBAH  TOCE. 


38  BornlocU,  nmulabla  purplish  rvd  I      n  Tiurl,  qaad..  emnps. 
I  &»J,  117",  fgl",  i60" 

_  H.Can—— •^ 

•  PknI, 


Erldui],  oonHi.  <^,  (.  7"  I      S  H.  Cuoalop'   camp.  ^,  l".au.  [.        m  PwW.Btu  7~.  lU"s.  pr. 
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r  Orlonla,  camp.  1-.3.  VA  9. 1.  11  Puppb,  itti  em.»,  1. 1»  i. 

a  Oiloal>,nd5tBr,  vu-.lmc.,  IB.O-        «  Oam.,  w.,  33l'<.4, 3a,»-4> 

1".«  ^,4, 1"  J  D.  pr. 

«  AarItn,oamp.7>JI,a».tD.pr.      |     B  ll<iiioc.,n<tr»>A  l^'-'n 
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FOR  JANUARY  O'.TOl,  WASHINGTON  MEAN  TIME. 


B  UoDoe.,  oomp.  ^.8,  2".9s.  pr. 
U  Lyndi,  dup.,  4^.9,  ^J,  0".. 
1  Can.  Ma].,  comp.  1^,  7",.t  9. 1. 


n  o[  UwlT  cibVU.  Conw&^oa^'^taia^vkVb'L'Rmiir 
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iCu)ert,itaT»>.S,30"^D.pr.  I 

1  Amu,  ccDip.  S~,  I"  «■ 
■Ardn,  tilpla;  bbun  3>J,  tm.S, 
wttb  oonp.  >^  S"^  I 
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FOR  JAKUAKY  0«.701,  MEAN  TWE. 


u.  im*.,  !■  A^.S  I      PCbua.,tlar^^pr.3*,3X-a.      I      i  Leoiil>,comp.«>^,  I"^d. 

amp.  7B,3"^D.t.  I    M  Lwnkla,  oomp.  ^.3,  V.j  s.  I.  |      3  C*n.  V«i>.,iUr^,  U"4a. 
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FOB  JANUARY  O'.TOl,  WASHINGTON  MEAN  TIME. 


S  Cirvi.atai ^,2i"A I. pr.  I     y  Vlrji^  binary, 3-.7,  3*.T,  6" .4,    I     (<Vn.  b(aj,,  star  Alcor  1° 


TCruoi»,it»r9".B,S6"n.  I.  P-3M' 

a  Vlninla,  eomp.  (»,  T 


MCanue,9tu'ff>.T.30".Spr.                       a  Cui.  VeD.,slarS-,  18".3  9.  pr.  a  Apodb,  lor.  Ircsg.,  9-.S-4-.A 

T  C«nt.,  dnp.,  3"J,  S»J,1".7  '      •  "'—■-'- »--,... i 
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FOR  JANUARY  O'JOl,  MEAN  TUIE. 


I      I  T.rbra,  vw.,  V.33,  4-.S-6-.2 
I      ,.  Doati3,3tar«-.7,lM"i. 
coropaalcHi  s.  pr.    The  poaltlon  glyea  Is  11 
la  10  bo  applied  (o  reduM  to  Ihe  poslUon  ol 
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FOR  JANUARY  0'.701,  MEAN  TIME. 


f  ScotpH,Mmp.^.l,l3"Jn.  r.  I    a  ScorpU.eomp.  >,3"J|ir.  {    a  Barctdli.    -nr.   Img.,    ^.l-3».9, 

I  Hcrailb, atu (^ A  W".T □.  I.  x  OphJwaJ.eamp.)^,  r'^n.  f.  dup.,eoaip.  (^, 4".ai. f. 

vCar.Bor.,eaiiip.S-.7,4"J>i.i>r.  r  Harcnlli, blnwy, S>J), ^ A  1"  I  Btrculli,  bbivy,  romp.  ^,  11" 
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FOR  JANUARY  O'.TOl,  WASHINGTON  MEAN  TIME. 


•ML31S 

■MIM 

-o-ooa 

-4L74V 

-4>.aa 
-a  on 
4aa7T 

44). «» 
-HI.  MS 
40.  CM 

-auD 
-aou 
~a.iM 

-0.018 


-0.1U 
-O.OI» 

-o.jTa 


-aors 
4a  OS 

4a  078 


*  S«rpcDtb,iUr»>.4,12".2i. 
K  LyiK,Tu.,4A<>.4,«-JiM^.1 
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FOB  JANUARY  O^.TOl,  H£&N  TIUE. 


eCyeBl,tttiS:i.M".7D.t.                 I  ■>  CrenI,  star  S-.O  pr.  !••,  KO"  n.,    I  tf  Caprieor.slBrtt-.apr.  i*.  10"». 

S  Cygni,  comp.  1^, !".«  n.  pr.  tlur  T'.S  1. 1;  96"  a.  r  Csprtcor.,  comp. »»,  3" .4  s.  I. 

1  Aquil»,  vw.,  7*.I8,  3".T-1».4  '  Cephei,  comp.  *■,  7".S  a.  f.  g  CaprlCOT,,  eomp,  >,«,  i".8  s. 

I  Dncoali, comp.  7~.6, 3".l  D.  "■Cap^car., I'Csprloor. 4a.Spr.M>,  j)  Dalphlnl,  binary,  4-.1,  S^A.iy'JS 

I  U7"  n.                                            I  Y  IWp'il'il.  comp.  S".i,  ir'.Jpr. 
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FOR  JANUARY  O'.TOl,  UEIAN  TIME. 


rC]r^,eaBip.>>,0"4  ]      sCjgal,stM^.7t.l»,aiy't.  I     0  CeptMl,Hw»>,13"^i.pr. 
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POK  JANUARY  0«.701,  MEAN  TIME. 


I    73  P<CuE,biiurT,^.D,^^,0".4 
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FOR  JANUARY  0^.701,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


48  H.  Cephei . 
a  Une  Min.  {Polarit)  .  t 

4  G.  Octantis 
Groombridge  750 
Groombridge  944 

SI  G.  Menaee  . 

I*  Menan 
51  H.  Cephei . 
25  H.  Camelopardalis 

7  G.  Octantis 

Groombridge  1119 
2*  Octantis 
1  H.  Draconis 
f  Chamseleontis    . 
30  H.  Camelopardalis 

9  Octantis 

Bradley  1672     . 
ft  Octantis 
32  H.  Camelop.  »eq, 
K  Octantis 

5  Octantis 
Groombridge  2283 

p  Octantis 
«  Ursee  Bfinoris 
60  G.  Apodis  . 

5  TJrsBe  Minoris 
X  Octantis 
X  Ursse  Minoris 
0*  Octantis 
76  Draconis    . 

X  Octantis     . 
V  Octantis 
0  Octantis 
f^  H.  Cephei . 
y  Octantis 

a  Uian  lOn.,  star  9>,  18"  a.  pr. 


Iffacnl- 
tude. 


4.5 
2.1 
5.6 
6.7 
6.4 

6.2 
5.6 
5.3 
5.1 
6.4 


4.4 
5.2 
6.6 
5.5 
5.7 

5.4 

5.7 
4.3 
5.6 
5.1 


Speo- 
trum. 


KO 
F8 
KO 
F8 
KO 

AO 
A2 
Ma 
Mb 
F5 


7.0 

AO 

5.4 

A3 

4.6 

KO 

5.2 

B3 

5.3 

F5 

6.3 

AO 

6.3 

FO 

5.4 

KO 

5.3 

A2 

5.6 

A2 

4.1 

K2 

7.2 

KO 

5.7 

A2 

4.4 

G5 

5.9 

Mb 

AO 
KO 
Mb 
FO 
AO 

GOp 
KO 
FO 
FO 
05 


Right 
AsoeosioD. 


h  m   8 

0  57  24.633 

1  31 11.709 
1  41  54.846 

4  10  37.831 

5  35  50.330 

5  45  51.396 

6  46  48.653 

7  3  2.335 
7  14  7.912 

7  15  39.691 

8  17  47.546 

9  8  41.594 
9  25  39.275 
9  36  19.026 

10  21  19.949 

10  59  54.546 
12  14  29.190 
12  46  19.119 

12  48  31.308 

13  27  32.891 

14  13  46.350 

15  3    2.510 

15  24  23.351 

16  54  12.991 

17  16  17.234 

17  58  22.311 

18  7  23.343 

19  015.079 

19  30  50.769 

20  48  32.146 

21  38  38.548 

22  16  33.212 

22  37  51.624 

23  27  43.571 
23  47  23.637 


Annnftl 
Varia- 
tion. 


8 

+  7.( 

+».5aM 

-3.7349 
+17.0528 
+18.7787 

-11.6781 

-  4.9478 
+29.1137 
+12.8087 
-20.3258 

+59.2588 

-  8.1888 
+  8.7704 

-  1.6637 
7.5502 

-  0.3703 
+  0.3895 
+  5.9921 
+  0.4468 
+  9.1502 

+  9.2894 
-19.2662 
+13.3929 

-  6.2449 
+11.1713 

-19.4972 
+35.7206 
-72.4933 
+93.7699 
1-4.1793 

9.4028 
1+12.2485 

6.2982 
-0.2831 
+  3.6038 


Aninia] 
P.M. 


8 

+.0782 
+.1486 
+.0066 
+.0129 
+.0130 

-.01^ 
-.0036 
-.0579 
+.0132 
-.0146 

-.0397 
-.1147 
-.0059 
-.0121 
-.0462 

-.0575 
-.0718 
+.0366 
-.0184 
-.0766 

-.0512 
-.0068 
+.0843 
+.0057 
+.0086 

+.0173 
-.0957 
-.1109 
+.1079 
+.0131 

+.0389 
-.0400 
-.0302 
+.0641 
-.0247 


DsoUmitloH  I 


/# 


+85  49  24.14 
+88  52  20.55 
-85  10  45.22 
+85  20  28.88 
+85    9  34.51 

-84  49  44.27 
-80  43  46.14 
+87  10  43.86 
+82  34  17.32 
-86  54  19.75 

+88  52  37.80 
-85  20  26.78 
+81  41  10.13 
-80  34  39.26 
+82  58  17.67 

-84  9  29.33 
+88  8  56.19 
-84  41  1.57 
+83  51  11.30 
-85  22  19.48 

-83  17  54.52 
+87  32  42.66 
-84  11  55.43 
+82  10  21.42 
-80  47  14.27 

+86  36  51.04 
-87  39  50.89 
+89  1  12.80 
-89  13  13.35 
+82  13  56.82 

-83  5  34.33 
-86  22  60.92 
-81  48  24.80 
+86  51  38.62 
-82  28    8.42 


Annual 

Varla- 

tioo. 


0t 

+19.415 
+18.481 
+18.124 
+  9.249 
+  3.106 

+  1.323 
-3.984 
-5.479 

-  6.418 
-6.493 

-11.331 
-14.658 
-15.696 
-16.314 
-18.207 

-19.365 
-19.947 
-19.613 
-19.582 
-18.624 

-16.741 
-13.954 
-12.508 

-  5.675 
-3.839 

-0.095 
+  0.519 
+  5.215 
+  7.739 
+13.473 

+16.389 
+18.113 
+18.778 
+19.867 
+20.003 


Anmial 
P.M. 


-0.004 
40.008 
+0.088 
+0.042 
-O.004 

+0.067 
+0.063 
-0.085 
-0.047 
+0.006 

+0.017 
+0.043 
-0.037 
+0.019 
+0.009 

-O.005 
+0.058 
+0.024 
+0.016 
-0.024 

-0.014 
+0.C31 
+0.080 
-0.001 
-0.030 

+0.048 
-0.127 
+0.006 
-0.001 
+0.026 

-0.013 
+0.074 
+O.008 
+0.030 
-0.013 


I    32  H.  Camelop.,  star  5*.8|31"3n.pr.  |    X  Octantis,  binary,  5».5,»BU),3''.3iif. 
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CIRCUMPOLAR  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81 Q.  Meam. 

liag.6.2 

f  ICeniie. 
Mag.  5.6 

61  H.  Cephei. 
Mag.  5.3 

85  H.  Camelop. 
Mag.  5.1 

7  Q.  Ootantls. 
Mag.  6.4 

Wash. 
Mfltn 
Ttane. 

Right 

Asoen- 

skifi. 

Dedi- 
Datkm. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Riglit 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiflD. 

Decli- 
nation. 

h  m 

•     r 

h  m 

•    1 

h  m 

•   ' 

h  m 

•    t 

h  m 

•    $ 

Jan. 

545 

-8449 

0  p 

Jan. 

6  46 

-8043 

0  f 

Jan. 

7    3 

+8710 

Jan. 

7  14 

+8234 

Jan. 

7  15 

-8654 

0.5 

8 

62.10 

51.80 

0.5 

8 

55.72 

50.12 

0.5 

8 

38.28 

36.22 

0.5 

8 

22.01 

8.37 

0.5 

8 

59.12 

21.71 

1.5 

61.97 

52.12 

1.5 

55.70 

50.49 

1.5 

38.46 

36.53 

1.5 

22.10 

8.66 

1.5 

59.07 

22.08 

2.5 

61.87 

52.41 

2.5 

55.68 

50.83 

2.5 

38.64 

36.84 

2.5 

22.19 

8.98 

2.5 

59.01 

22.43 

8.5 

61.74 

52.70 

3.5 

55.65 

51.17 

3.5 

38.79 

37.18 

3.5 

22.27 

9.30 

3.5 

58.95 

22.77 

4.5 

61.63 

52.98 

4.5 

55.62 

51.50 

4.5 

38.92 

37.52 

4.5 

22.33 

9.63 

4.5 

58.89 

23.09 

5.4 

61.51 

53.26 

5.5 

55.59 

51.82 

5.5 

39.02 

37.87 

5.5 

22.38 

9.97 

5.5 

58.85 

23.41 

6.4 

61.40 

53.57 

6.5 

55.58 

52.16 

6.5 

39.08 

38.21 

6.5 

22.42 

10.29 

6.5 

58.82 

23.74 

7-4 

61.29 

53.88 

7.5 

55.56 

52.52 

7.5 

39.12 

38.54 

7.5 

22.43 

10.59 

7.5 

58.79 

24.10 

8.4 

61.18 

54.21 

-  8.5 

55.53 

52.89 

8.5 

39.13 

38.83 

8.5 

22.45 

10.88 

8.5 

58.76 

24.47 

9.4 

61.05 

54.55 

9.5 

55.50 

53.27 

9.5 

39.16 

39.12 

9.5 

22.48 

11.16 

9.5 

58.72 

24.86 

10.4 

60.91 

54.92 

10.5 

55.46 

53.68 

10.5 

39.21 

39.39 

10.5 

22.51 

11.40 

10.5 

58.66 

25.26 

11.4 

60.76 

55.29 

11.5 

55.42 

54.09 

11.5 

39.27 

39.66 

11.5 

22.55 

11.65 

11.5 

58.57 

25.67 

12.4 

60.58 

55.62 

12.5 

55.38 

54.48 

12.5 

39.35 

39.94 

12.5 

22.59 

11.91 

12.5 

58.44 

26.06 

13.4 

60.39 

55.92 

13.5 

55.32 

54.85 

13.5 

39.43 

40.25 

13.5 

22.64 

12.19 

13.5 

58.29 

26.45 

14.4 

60.21 

56.21 

14.5 

55.25 

55.19 

14.5 

39.53 

40.56 

14.5 

22.70 

12.48 

14.5 

58.13 

26.81 

15.4 

60.03 

56.48 

15.5 

55.19 

55.52 

15.5 

39.60 

40.89 

15.5 

22.75 

12.79 

15.5 

57.96 

27.14 

16.4 

59.86 

56.72 

16.5 

55.12 

55.85 

16.5 

39.64 

41.22 

16.5 

22.76 

13.13 

16.5 

57.80 

27.46 

17.4 

59.69 

56.96 

17.5 

55.06 

56.16 

17.5 

39.65 

41.59 

17.5 

22.78 

13.47 

17.5 

57.65 

27.78 

18.4 

59.53 

57.20 

18.5 

55.01 

56.40 

18.5 

39.61 

41.93 

18.5 

22.78 

13.82 

18.5 

57.51 

28.11 

19.4 

59.38 

57.48 

19.5 

54.96 

56.77 

19.5 

39.55 

42.28 

19.5 

22.77 

14.15 

19.5 

57.38 

28.43 

20.4  i  59.21 

57.75 

20.5 

54.90 

57.10 

20.5 

39.46 

42.61 

20.5 

22.76 

14.47 

20.5 

57.26 

28.76 

21.4 

59.04 

58.03 

21.4 

54.85 

57.44 

21.5 

39.38 

42.92 

21.5 

22.73 

14.76 

21.5 

57.14 

29.10 

22.4 

58.87 

58.32 

22.4 

54.79 

57.80 

22.5 

39.28 

43.21 

22.5 

22.70 

15.05 

22.5 

57.01 

29.47 

23.4 

58.69 

58.61 

23.4 

54.73 

58.16 

23.5 

39.18 

43.50 

23.5 

22.67 

15.32 

23.5 

56.84 

29.83 

24.4 

58.51 

58.90 

24.4 

54.64 

58.50 

24.5 

39.08 

43.78 

24.5 

1 

22.66  1  15.59 

24.5 

56.67 

30.20 

25.4 

58.30 

59.19 

25.4 

54.57 

58.86 

25.4 

39.02 

44.05 

25.5 

22.64 

15.86 

25.5 

56.48 

30.60 

26.4 

58.08 

59.46 

26.4 

54.49 

59.21 

26.4 

38.95 

44.32 

26.5 

22.62 

16.13 

26.5 

56.27 

30.93 

27.4 

57.86 

59.72 

27.4 

54.41 

59.55 

27.4 

38.89 

44.60 

27.5 

22.61 

16.40 

27.5 

56.04 

31.30 

28.4 

57.63 

59.96 

28.4 

54.32 

59.88 

28.4 

38.83 

44.92 

28.4 

22.61 

16.68 

28.4 

55.80 

31.64 

29.4 

57.40 

60.18 

29.4 

54.22 

60.17 

29.4 

38.77 

45.24 

29.4 

22.61 

16.99 

29.4 

55.53 

31.97 

30.4 

57.18 

60.38 

30.4 

54.13 

60.46 

30.4 

38.69 

45.56 

30.4 

22.60 

17.30 

30.4 

55.27 

32.28 

31.4 

56.96 

60.57 

31.4 

54.04 

60.73 

31.4 

38.58 

45.89 

31.4 

22.56 

17.62 

31.4 

55.00 

32.57 

11.10      -11.06 

6.21       -6.13 

20.31     +20.29 

7.73       +7.67 

18.54     -18.51 

5*»   45-  51-.396 

gh  46in  48«.653 

7»>     3»    2».335 

7h   i4«     7.915 

1^  15"  39-.691 

-84^ 

49'    4 

t4".27 

-80'* 

43'    4 

6".  14 

+87^ 

lO'    4 

13".86 

+82° 

34'    ] 

J".32 

-86** 

54'    ] 

9".75 
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APPARENT  PLACES  OT  STARS,  1919, 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  4.1 

Oioombxldce  8888. 

Mag.  7.2 

pOotantte. 
Mag.  6.7 

c  JSmt  MInofii. 

Mag.  4.4 

MQ.Apodis. 
Mag.  5.9 

Wash. 
Mma 
Time. 

Ri^t 

Asom- 

Bkn. 

Deeli- 
natko. 

Wash. 
Mean 
Time. 

Asoen- 

8iflO. 

Deoli- 
natJfln. 

Wash. 
Mean 
Time. 

Right 
itirni. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DecU- 
natioi. 

Wash. 
Mean 
Time. 

Rigbt 

Asoen- 

sicm. 

DeeU- 
nation. 

h  m 

•   t 

h  m 

O       1 

h  m 

•    # 

h  m 

•    1 

h  m 

•   i 

Jan. 

1413 

-8317 

Jan. 

15    2 

+8732 

Jan. 

15  24 

-8411 

mm 

Jan. 

16  54 

+8210 

Jan. 

1716 

-8046 

0.8 

8 

46.34 

39.91 

0.8 

8 

33.48 

23.92 

0.9 

8 

20.27 

WW 

42.02 

0.9 

8 

1.43 

W  W 

13.83 

0.9 

8 

13.29 

if 

65.42 

1.8 

46.56 

39.90 

1.8 

33.83 

23.65 

1.9 

20.51 

41.89 

1.9 

1.48 

13.46 

1.9 

13.40 

65.17 

2.8 

46.76 

39.89 

2.8 

34.20 

23.39 

2.9 

20.73 

41.76 

2.9 

1.52 

13.08 

2.9 

13.50 

64.93 

3.8 

46.96 

39.88 

3.8 

34.61 

23.12 

3.9 

20.93 

41.64 

3.9 

1.58 

12.69 

3.9 

13.60 

64.70 

4.8 

47.16 

39.87 

4.8 

35.03 

22.87 

4.9 

21.13 

41.52 

4.9 

1.67 

12.34 

4.9 

13.70 

64.48 

5.8 

47.35 

39.86 

5.8 

35.47 

22.64 

5.9 

21.34 

41.40 

5.9 

1.74 

12.00 

5.9 

13.79 

64.24 

6.8 

47.54 

39.82 

6.8 

35.91 

22.44 

6.8 

21.54 

41.27 

6.9 

1.82 

11.67 

6.9 

13.87 

64.00 

7.8 

47.74 

39.78 

7.8 

36.35 

22.26 

7.8 

21.74 

41.13 

7.9 

1.91 

11.37 

7.9 

13.96 

63.73 

8.8 

47.96 

39.73 

8.8 

36.76 

22.09 

8.8 

21.97 

40.98 

8.9 

1.99 

11.09 

8.9 

14.05 

63.45 

9.8 

48.18 

39.69 

9.8 

37.14 

21.92 

9.8 

22.20 

40.83 

9.9 

2.07 

10.83 

9.9 

14.15 

63.17 

10.8 

48.42 

39.67 

10.8 

37.50 

21.75 

10.8 

22.47 

40.68 

10.9 

2.13 

10.57 

10.9 

14.28 

62.89 

11.8 

48.67 

39.67 

11.8 

37.85 

21.58 

11.8 

22.74 

40.56 

11.9 

2.20 

10.31 

11.9 

14.40 

62.61 

12.8 

48.92 

39.72 

12.8 

38.22 

21.39 

12.8 

23.02 

40.47 

12.9 

2.28 

10.02 

12.9 

14.54 

62.37 

13.8 

49.15 

39.77 

13.8 

38.61 

21.19 

13.8 

23.29 

40.41 

13.9 

2.36 

9.71 

13.9 

14.69 

62.14 

14.8 

49.38 

39.85 

14.8 

39.03 

20.97 

14.8 

23.54 

40.36 

14.9 

2.44 

9.40 

14.9 

14.83 

61.95 

15.8 

49.60 

39.94 

15.8 

39.49 

20.76 

15.8 

23.79 

40.32 

15.9 

2.52 

9.07 

15.9 

14.97 

61.76 

16.8 

49.80 

40.00 

16.8 

39.96 

20.56 

16.8 

24.03 

40,28 

16.9 

2.63 

8.75 

16.9 

15.09 

61.57 

17.8 

50.00 

40.05 

17.8 

40.46 

20.37 

17.8 

24.26 

40.23 

17.9 

2.74 

8.43 

17.9 

15.20 

61.40 

18.8 

50.20 

40.10 

18.8 

40.98 

20.23 

18.8 

24.48 

40.18 

18.9 

2.85 

8.14 

18.9 

15.31 

61.21 

19.8 

50.39 

40.14 

19.8 

41.49 

20.09 

19.8 

24.70 

40.12 

19.9 

2.96 

7.86 

19.9 

16.42 

61.01 

20.8 

50.59 

40.18 

20.8 

41.97 

19.99 

20.8 

24.93 

40.04 

20.9 

3.09 

7.61 

20.9 

16.53 

60.79 

21.8 

50.81 

40.21 

21.8 

42.45 

19.89 

21.8 

25.16 

39.96 

21.9 

3.20 

7.38 

21.9 

15.64 

60.57 

22.8 

51.03 

40.26 

22.8 

42.92 

19.80 

22.8 

25.40 

39.88 

22.9 

3.31 

7.15 

22.9 

15.77 

60.34 

23.8 

51.26 

40.30 

23.8 

43.37 

19.72 

23.8 

25.67 

39.82 

23.9 

3.42 

6.93 

23.9 

15.91 

60.12 

24.7 

51.48 

40.38 

24.8 

43.82 

19.63 

24.8 

25.94 

39.76 

24.9 

3.53 

6.73 

24.9 

16.05 

59.90 

26.7 

51.72 

40.46 

25.8 

44.26 

19.53 

25.8 

26.20 

39.72 

25.9 

3.65 

6.52 

25.9 

16.19 

59.69 

26.7 

61.96 

40.56 

26.8 

44.70 

19.44 

26.8 

26.48 

39.70 

26.9 

3.76 

6.30 

26.9 

16.34 

59.49 

27.7 

52.20 

40.69 

27.8 

45.16 

19.35 

27.8 

26.75 

39.70 

27.9 

3.87 

6.06 

27.9 

16.49 

59.31 

28.7 

52.42 

40.83 

28.8 

45.63 

19.24 

28.8 

27.03 

39.72 

28.8 

3.99 

5.81 

28.9 

16.66 

59.17 

29.7 

52.64 

40.97 

29.8 

46.11 

19.12 

29.8 

27.31 

39.75 

29.8 

4.11 

5.56 

29.9 

16.81 

59.02 

30.7 

62.84 

41.12 

30.8 

46.62 

19.01 

30.8 

27.54 

39.79 

30.8 

4.24 

5.29 

30.9 

16.97 

58.89 

31.7 

53.04 

41.26 

31.8 

47.15 

18.91 

31.8 

27.79 

39.83 

31.8 

4.37 

5.04 

31.9 

17.12 

58.77 

8.56        -8.50 

23.29     +23.27 

«f.o<f         —".o^ 

7.1 

W       + 

7.27 

6.24       -6.16 

14»>    13-  46- .350 

1^     3-    2- .510 

16h  24-  23- .351 

16* 

54»  1 

2-.991 

VJ^  16«  17V234 

-83« 

17'    6 

4".52  1 

+87^ 

32'    4 

2".66  1 

-84** 

11'    fi 

^".43  1 

+82** 

10'    2 

tl".42 

-80^ 

47'    1 

4".27 
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CIRCUMPOLAB  STABS. 

/  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Vnm  MlnoilB. 

XOctanlls. 

X  Vtnm  Mfnoiia. 

o-Ootantis. 

76  Dfaconis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

M«g.5.7 

WadL 
Mean 
Time. 

SkML 

Deell- 
natian. 

Wash. 
Mean 
Time. 

Rlglit 

Aaoen- 

Rkm. 

Ajoen- 
sko. 

Decli- 
natioQ. 

Waih. 
Mean 

Time. 

ABoen- 
Rion. 

DeeU- 
natkA. 

Wash. 
Time. 

ABoen- 
sion. 

Deell- 
natkA. 

h  m 

•   / 

h  m 

•   1 

h  m 

•    / 

h  m 

•   t 

h  m 

•   » 

tei. 

17  57 

+8636 

i  0 

Jan. 

18    7 

-8739 

Jan. 

18  58 

+89  1 

mm 

Jan. 

19  29 

-89  IS  Jan. 

2048 

+8214 

0P 

0.9 

s 
53.00 

w  w 

50.84 

0.9 

8 

2.14 

44.60 

1.0 

8 

34.74 

WW 

19.75 

1.0 

8 

38.48 

12.28 

1.1 

23.38 

14.61 

1.9 

52.99 

50.48 

1.9 

2.42 

44.29 

2.0 

34.29 

19.43 

2.0 

38.68 

11.92 

2.1 

23.27 

14.34 

2.9 

52.98 

50.12 

2.9 

2.68 

43.99 

3.0 

33.88 

19.09 

3.0 

38.91 

11.67 

3.1 

23.16 

14.08 

8.9 

52.99 

49.73 

3.9 

2.93 

43.70 

4.0 

33.63 

18.72 

4.0 

39.11 

11.24 

4.1 

23.04 

13.79 

4.9 

53.03 

49.35 

4.9 

3.18 

43.42 

5.0 

33.27 

18.36 

5.0 

39.27 

10.92 

5.1 

22.94 

13.48 

5.9 

53.10 

49.00 

5.9 

3.41 

43.13 

5.9 

33.11 

18.02 

6.0 

39.37 

10.69 

6.1 

22.86 

13.16 

6.9 

53.19 

48.67 

6.9 

3.61 

42.81 

6.9 

33.04 

17.68 

7.0 

39.40 

10.26 

7.1 

22.77 

12.86 

7.9 

53.27 

• 

48.34 

7.9 

3.82 

42.50 

7.9 

33.00 

17.36 

8.0 

39.41 

9.90 

8.1 

22.71 

12.57 

8.9 

53.36 

48.05 

8.9 

4.05 

42.17 

8.9 

33.00 

17.05 

9.0 

39.47 

9.63 

9.1 

22.65 

12.29 

9.9 

63.45 

47.76 

9.9 

4.33 

41.82 

9.9 

32.97 

16.76 

10.0 

39.61 

9.13 

10.1 

22.59 

12.02 

10.9 

53.52 

47.48 

10.9 

4.65 

41.47 

10.9 

32.90 

16.47 

11.0 

39.85 

8.72 

11.1 

22.63 

11.77 

11.9 

53.58 

47.19 

11.9 

5.00 

41.12 

11.9 

32.77 

16.19 

12.0 

40.24 

8.32 

12.1 

22.46 

11.53 

12.9 

53.63 

46.88 

12.9 

5.40 

40.79 

12.9 

32.60 

15.88 

13.0 

40.78 

7.94 

13.1 

22.38 

11.28 

13.9 

53.68 

46.55 

13.9 

5.81 

40.50 

13.9 

32.42 

15.56 

13.9 

41.38 

7.67 

14.1 

22.30 

11.00 

14.9 

53.75 

46.22 

14.9 

6.23 

40.21 

14.9 

32.27 

15.22 

14.9 

42.03 

7.20 

16.0 

22.23 

10.72 

15.9 

53.84 

45.87 

15.9 

6.63 

39.94 

15.9 

32.18 

• 

14.88 

15.9 

42.66 

6.86 

16.0 

22.15 

10.41 

16.9 

53.96 

45.52 

16.9 

7.01 

39.70 

16.9 

32.19 

14.51 

16.9 

43.24 

6.54 

17.0 

22.08 

10.09 

17.9 

54.09 

45.17 

17.9 

7.35 

39.46 

17.9 

32.28 

14.16 

17.9 

43.77 

6.22 

18.0 

22.02 

9.74 

18.9 

54.24 

44.84 

18.9 

7.68 

39.20 

18.9 

32.47 

13.82 

18.9 

44.23 

6.92 

19.0 

21.97 

9.39 

19.9 

54.42 

44.53 

19.9 

8.00 

38.93 

19.9 

32.74 

13.48 

19.9 

44.64 

5.59 

20.0 

21.93 

9.05 

20.9 

54.60 

44.24 

20.9 

8.32 

38.64 

20.9 

33.04 

13.15 

20.9 

45.04 

6.26 

21.0 

21.89 

8.72 

21.9 

54.78 

43.96 

21.9 

8.66 

38.35 

21.9 

33.36 

12.84 

21.9 

45.47 

4.92 

22.0 

21.86 

8.39 

22.9 

54.97 

43.68 

22.9 

9.03 

38.06 

22.9 

33.69 

12.55 

22.9 

45.96 

4.55 

23.0 

21.83 

8.07 

23.9 

55.16 

43.41 

23.9 

9.43 

37.74 

23.9 

34.02 

12.25 

23.9 

46.62 

4.18 

24.0 

21.80 

7.78 

24.9 

55.33 

43.14 

24.9 

9.85 

37.43 

24.9 

34.31 

11.96 

24.9 

47.16 

3.81 

25.0 

21.79 

7.48 

25.9 

55.50 

42.88 

25.9 

10.30 

37.14 

25.9 

34.60 

11.68 

26.9 

47.90 

3.45 

26.0 

21.77 

7.19 

26.9 

55.65 

42.62 

26.9 

10.77 

36.86 

26.9 

34.86 

11.40 

26.9 

48.74 

3.10 

27.0 

21.74 

6.89 

27.9 

55.82 

42.35 

27.9 

11.28 

36.60 

27.9 

35.09 

11.11 

27.9 

49.65 

2.75 

28.0 

21.71 

6.68 

28.9 

55.99 

42.07 

28.9 

11.79 

36.36 

28.9 

35.33 

10.80 

28.9 

50.63 

2.42 

29.0 

21.68 

6.26 

29.9 

56.18 

41.78 

29.9 

12.30 

36.13 

29.9 

35.60 

10.48 

29.0 

51.65 

2.09 

30.0 

21.65 

5.93 

30.9 

56.37 

41.48 

30.9 

12.81 

35.93 

30.9 

35.92 

10.15 

30.9 

52.65 

1.78 

31.0 

21.62 

6.60 

31.9 

56.58 

41.18 

31.9 

13.29 

35.73 

31.9 

36.31      9.81 

31.9 

53.62 

1.47 

32.0 

21.61 

5.23 

16.93      +16.90 

24.50     -24.48 

58.52      +58.51 

73.32      -' 

r3.32 

7.40       -f 

-7.34 

ITk   68«  22-.311 

Igh     7m  23».343 

l^     0»  15- .079 

l^  30»  [ 

>0-.769 

20»»  48«  J 

J2M46 

+86*» 

36'    I 

U".04 

-87*' 

39'    [ 

>0".89 

+89*^ 

1'    ] 

L2".80 

-89** 

13'    ] 

L3".35 

+82*^ 

13'    \ 

)6".82 
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PLACES  OP  STABS,  1919. 


CmCDMPOLAR  STAES. 

FOR  THS  UPPER  TRANSIT  AT  WASHINGTON. 


XOetatis. 

vOelnills. 

fiiMuMM. 

at  H.  Ccfhel. 

y  Oemtis. 

Mi«.5.4 

Mi«.5.7 

li<g.4.3 

Mag.  5.6 

Kag.5.1 

WMh. 
Mean 
Time. 

RIslii 
Mkn. 

Dedl- 
DstSon. 

vrariL 
Tkne. 

RIslii 
lino. 

Dedi- 
natloB. 

Wadi. 
Mfln 
Ttane. 

AaecD- 
tkai. 

Deg^ 

MMn 
Time. 

Ridit 

A8MB- 

skm. 

Deeli. 
nation. 

Wash. 
Time. 

RWH 

DedS- 
naOoB. 

h  m 

•   / 

1 
h  m 

h  m 

•    / 

h  m 

•    » 

h  m 

•      9 

Jan. 

2138 

p83  6 

0  f 

Jan. 

22  16  -8622 

Jan. 

22  37 

-8148 

Jan. 

23  27 

+8652 

Jan. 

23  47 

-8228 

1.1 

8 

32.20 

41.36 

1.1 

t 
21.59 

60.03 

1.2 

8 

47.50 

34.96 

1.2 

8 

40.04 

5.16 

1.2 

8 

20.84 

WW 

21.41 

2.1 

32.14   41.08 

2.1 

21.40 

59.77 

2.2 

47.40 

34.71 

2.2 

39.62 

5.13 

2.2 

20.70 

21.24 

3.1 

32.08   40.80 

3.1 

21.21 

59.50 

3.2 

47.30 

34.46 

3.2 

39.20 

5.09 

3.2  i  20.57 

21.08 

4.1 

32.00   40.52 

4.1 

21.02 

59.26 

4.2 

47.21 

34.23 

4.2 

38.78 

5.04 

4.2    20.44 

20.93 

5.1 

31.93  j  40.25 

5.1 

20.83 

59.02 

5.2 

47.13 

34.02 

5.2 

38.35 

4.95 

5.2  :  20.31 

20.79 

6.1 

31.86  ;  39.99 

6.1 

20.62 

58.76 

6.2 

47.03 

33.81 

6.2 

37.94 

4.85 

6.2 

20.17 

20.65 

7.1 

31.77    39.71 

7.1 

20.39 

58.50 

7.1 

46.92 

33.60 

7.2 

37.56 

4.72 

7.2 

20.02 

20.52 

8.1 

31.67 

39.42 

8.1 

20.15 

58.24 

8.1 

46.79 

33.37 

8.2 

37.21 

4.60 

8.2  !  19.87 

• 

20.38 

9.1 

31.57 

39.11 

9.1 

19.91 

57.96 

9.1 

46.68 

33.12 

9.2 

36.88 

4.48 

9.2    19.70 

20.22 

10.1 

31.48  i  38.79 

10.1 

19.66 

57.65 

10.1 

46.57 

32.85 

10.2 

36.56 

4.37 

10.2    19.53 

20.04 

11.1 

31.39  :  38.44 

11.1 

19.42 

57.33 

11.1 

46.46 

32.56 

11.2 

36.25 

4.27 

11.2    19.37 

19.83 

12.1 

31.32    38.07 

12.1 

19.22 

56.99 

12.1 

46.36 

32.24 

12.2 

35.94 

4.19 

12.2    19.22 

19.61 

13.1 

31.27  I  37.69 

13.1 

19.05 

56.63 

13.1 

46.28 

31.92 

13.2 

35.59 

4.12 

13.2    19.08 

19.37 

14.1 

31.23 

37.34 

14.1 

18.91 

56.29 

14.1 

46.20 

31.60 

14.2 

35.23 

4.04 

14.2  !  18.95 

19.13 

15.1 

31.20 

37.00 

15.1 

18.77 

55.96 

15.1 

46.14 

31.30 

15.2 

34.86 

3.95 

15.2    18.85 

18.88 

16.1 

31.18 

36.66 

16.1  i  18.65 

55.64 

16.1 

46.09 

31.01 

16.2 

34.45 

3.81 

16.2 

18.74 

18.63 

17.1 

31.15 

36.34 

1 
17.1  !  18.53 

55.33 

17.1 

46.03 

30.73 

17.2 

34.06 

3.65 

17.2 

18.64 

18.41 

18.1 

31.11 

36.04 

18.1 

18.40 

55.02 

18.1 

45.95 

30.45 

18.2 

33.68 

3.48 

18.2 

18.51 

18.19 

19.1 

31.07 

35.73 

19.1 

18.26 

54.73 

19.1 

45.87 

30.19 

19.1 

33.32 

3.29 

19.2 

18.39 

18.00 

20.1 

31.02 

35.44 

20.1 

18.09 

54.43 

20.1 

45.78 

29.93 

20.1 

32.98 

3.09 

20.2 

18.26 

17.79 

21.1 

30.96 

35.13 

21.1 

17.92 

54.14 

21.1 

45.70 

29.66 

21.1 

32.66 

2.89 

21.2 

18.13 

17.50 

22.1 

30.90 

34.80 

22.1 

17.74 

53.83 

22.1 

45.61 

29.37 

22.1 

32.37 

2.69 

22.2 

17.99 

17.37 

23.1 

30.85 

34.45 

23.1 

17.57 

53.50 

23.1 

45.52 

29.08 

23.1 

32.08 

2.50 

23.2 

17.85 

17.14 

24.1 

30.80 

34.09 

24.1 

17.40 

53.15 

24.1 

45.44 

28.76 

24.1 

31.80 

2.31 

24.1 

17.71 

16.90 

26.1 

30.76 

33.73 

25.1 

17.26 

52.79 

25.1 

45.37 

28.43 

25.1 

31.53 

2.14 

25.1 

17.57 

16.63 

26.1 

30.72 

33.35 

26.1 

17.13 

52.41 

26.1 

45.29 

28.07 

26.1 

31.26 

1.96 

26.1 

17.45 

16.36 

27.1 

30.69 

32.97 

27.1 

17.03 

52.03 

27.1 

45.24 

27.70 

27.1 

30.98 

1.79 

27.1 

17.32 

16.07 

28.0 

30.71 

32.58 

28.1 

16.93 

51.65 

28.1 

45.20 

27.34 

28.1 

30.69 

1.62 

28.1 

17.23 

15.76 

29.0 

30.72 

32.20 

29.1 

16.87 

51.26 

29.1 

45.15 

26.99 

29.1 

30.38 

1.43 

29.1 

17.13 

15.45 

30.0 

30.73 

31.84 

30.1 

16.82 

50.89 

30.1 

45.12 

26.65 

30.1 

30.06 

1.24 

30.1 

17.04 

15.14 

31.0 

30.74 

31.50 

31.1 

16.78 

50.53 

31.1 

45.09 

26.31 

31.1 

29.74 

1.02 

31.1 

16.96 

14.85 

82.0 

30.75 

31.16 

32.1 

16.74 

50.20 

32.1 

45.06 

25.99 

32.1 

29.41 

0.79 

32.1 

16.87 

14.56 

8.32        -8.26 

15.85     -15.82 

7.02       -6.95 

18.30     +] 

.8.27 

7.63       -7.57 

21>*   38»  d8-.548 

22»»  16*  33-.212 

22>»  37»  51-.624 

23>»  27-  4 

13- .571 

23»»  47«  23».637 

-83« 

6'    J 

A".dS 

-86*» 

22'    t 

i0".92 

-81* 

48'    2 

54".80 

+86^ 

51'    2 

«".62 

-82* 

28' 

8".42 
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48  H.  Cephei. 
Mag.  4.5 

a  Unue  Mlnoris. 
(PoUxni.) 
Mag.  2.1 

4  G.  Ootantia. 
Mag.  5.6 

Oroombridge  760. 
Mag.  6.7 

<HoombEldfe  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Dedi- 
natioo. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioo. 

DecU- 
natian. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Deoli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

h  m 

•   / 

h  m 

•   # 

Feb. 

0  67 

+8649 

Feb. 

130 

+8862 

Feb. 

141 

-8610 

Feb. 

410 

+8520 

Feb. 

6  36 

+86  9 

0.2 

8 

23.34 

49.44 

0.2 

s 
76.26 

46.33 

0.2 

s 
47.39 

68.28 

0.3 

s 
53.35 

'  w 

47.66 

0.4 

8 

9.92 

99 

45.69 

1.2 

23.04 

49.32 

1.2 

76.09 

46.27 

1.2 

47.16 

68.11 

1.3 

53.11 

47.84 

1.4 

9.74 

45.94 

2.2 

22.76 

49.18 

2.2 

73.91 

46.18 

2.2 

46.93 

67.96 

2.3 

52.86 

47.98 

2.4 

9.56 

46.18 

3.2 

22.47 

49.03 

3.2 

72.77 

46.08 

3.2 

46.69 

67.80 

3.3 

52.69 

48.09 

3.4 

9.36 

46.42 

4.2 

22.20 

48.86 

4.2 

71.70 

46.96 

4.2 

46.46 

67.66 

4.3 

52.34 

48.19 

4.4 

9.15 

46.62 

6.2 

21.96 

48.67 

6.2 

70.71 

46.82 

6.2 

46.17 

67.63 

6.3 

62.09 

48.28 

6.4 

8.96 

46.80 

6.2 

21.73 

48.49 

6.2 

69.80 

46.69 

6.2 

46.88 

67.39 

6.3 

61.85 

48.34 

6.4 

8.77 

46.95 

7.2 

21.63 

48.34 

7.2 

68.93 

46.67 

7.2 

45.60 

67.20 

7.3 

51.64 

48.40 

7.4 

8.60 

47.12 

8.2 

21.32 

48.19 

8.2 

68.08 

46.47 

8.2 

45.32 

57.01 

8.3 

61.44 

48.48 

8.3 

8.45 

47.29 

9.2 

21.12 

48.06 

9.2 

67.21 

45.38 

9.2 

46.04 

56.78 

9.3 

61.23 

48.66 

9.3 

8.30 

47.47 

10.2 

20.89 

47.92 

10.2 

B6.29 

45.29 

10.2 

44.79 

66.55 

10.3 

51.03 

48.66 

10.3 

8.15 

47.66 

11.1 

20.66 

47.77 

11.2 

66.30 

45.20 

11.2 

44.66 

66.30 

11.3 

50.81 

48.77 

11.3 

7.98 

47.86 

12.1 

20.38 

47.62 

12.2 

64.26 

46.10 

12.2 

44.33 

66.06 

12.3 

50.67 

48.88 

12.3 

7.80 

48.09 

13.1 

20.12 

47.46 

13.2 

63.18 

44.96 

13.2 

44.13 

65.81 

13.3 

60.31 

49.00 

13.3 

7.61 

48.31 

14.1 

19.86 

47.26 

14.2 

62.09 

44.84 

14.2 

43.91 

66.68 

14.3 

60.03 

49.08 

14.3 

7.38 

48.61 

16.1 

19.60 

47.04 

16.2 

61.03 

44.67 

16.2 

43.69 

65.38 

16.3 

49.76 

49.16 

15.3 

7.14 

48.70 

16.1 

19.36 

46.81 

16.2 

60.02 

44.48 

16.2 

43.48 

65.17 

16.3 

49.47 

49.20 

16.3 

6.91 

48.86 

17.1 

19.12 

46  68 

17.2 

69.06 

44.26 

17.2 

43.26 

64.97 

17.3 

49.19 

49.21 

17.3 

6.67 

49.00 

18.1 

18.93 

46.33 

18.2 

68.16 

44.04 

18.2 

43.02 

64.76 

18.3 

48.92 

49.21 

18.3 

6.42 

49.14 

19.1 

18.73 

46.08 

19.2 

67.30 

4ZM 

19.2 

42.78 

64.66 

19.3 

48.64 

49.21 

19.3 

6.18 

49.24 

20.1 

18.64 

46.84 

20.1 

66.60 

43.63 

20.2 

42.64 

64.32 

20.3 

48.40 

49.20 

20.3 

6.96 

49.36 

21.1 

18.37 

46.60 

21.1 

66.73 

43.43 

21.2 

42.29 

64.08 

21.3 

48.16 

49.19 

21.3 

5.73 

49.44 

22.1 

18.20 

46.38 

22.1 

64.97 

43.24 

22.1 

42.06 

63.82 

22.3 

47.92 

49.18 

22.3 

6.63 

49.64 

23.1 

18.03 

46.16 

23.1 

64.22 

43.06 

23.1 

41.81 

63.66 

23.3 

47.69 

49.17 

23.3 

6.33 

49.64 

24.1 

17.86 

44.93 

24.1 

63.46 

42.86 

24.1 

41.69 

63.27 

24.2 

47.46 

49.17 

24.3 

6.12 

49.74 

26.1 

17.68 

44.72 

26.1 

62.66 

42.67 

26.1 

41.39 

62.96 

26.2 

47.22 

49.18 

26.3 

4.92 

49.87 

26.1 

17.49 

44.60 

26.1 

61.81 

42.48 

26.1 

41.19 

52.65 

26.2 

46.99 

49.20 

26.3 

4.70 

49.99 

27.1 

17.29 

44.27 

27.1 

60.93 

42.29 

27.1 

41.00 

62.34 

27.2 

46.72 

49.21 

27.3 

4.48 

60.12 

28.1 

17.09 

44.04 

28.1 

60.06 

42.08 

28.1 

40.83 

52.06 

28.2 

46.46 

49.22 

28.3 

4.26 

60.26 

29.1 

16.88 

43.78 

29.1 

49.16 

41.86 

29.1 

40.66 

61.76 

29.2 

46.17 

49.22 

29.3 

3.98 

50.36 

30.1 

16.69 

43.60 

30.1 

48.31 

41.61 

30.1 

40.47 

61.47 

30.2 

46.89 

49.18 

30.3 

3.72 

60.46 

31.1 

16.61 

43.18 

31.1 

47.63 

41.34 

31.1 

40.30 

61.19 

31.2 

46.60 

49.13 

31.3 

3.46 

60.60 

13.76      +13.72 

61.12     +61.11 

11.91     -11.86 

12.33     +12.29 

11.^ 

J6     +11.82 

0»»   67«  24*.633 

V  31»  1P.709 

Ih  4im  54..846 

4^  10»  37-.831 

6»» 

36«  60-.330 

+86** 

49'    2 

54".14  1 

+88** 

62'    2 

»".66  1 

-86** 

10'    4 

16".22  ' 

+86^ 

20'    2 

I8".88 

+86° 

9'    S 

4".61 
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CIBCUMFOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  G.  MenM. 

rMenitt. 

bl  H.  Cephei. 

26  H.  Camelop. 

7  0.  Oetaatte. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
ICean 
Time. 

Aflon- 
8km. 

Deeli- 
oatka. 

Wuh. 

HMD 

Ttaue. 

Rlglit 
Aioeii- 

Deeli- 
natkn. 

Wash. 
Mean 
TimB. 

Ri^t 

Aaoeo- 

sion. 

Decli- 
Datka. 

Wash. 
Mean 
Tlma. 

Right 

Aaoeii- 

•km. 

Datka. 

Wash. 
Mean 
Tline. 

R|^ 

■km. 

Daall- 
nalkm. 

h  m 

•    / 

h  m 

•   / 

h  m 

•    1 

h  m 

•   / 

h  ra 

•   1 

Feb. 

545 

-8460 

Feb. 

6  46 

-8044 

Feb. 

7    3 

+8710 

0f 

Feb. 

714 

+8234 

Feb. 

715 

-8654 

0.4 

8 

56.96 

f  9 

0.57 

0.4 

8 

54.04 

w  w 

0.73 

0.4 

8 

38.58 

45.89 

0.4 

8 

22.56 

w  W 

17.62 

0.4 

55.00 

WW 

32.57 

1.4 

56.74 

0.76 

1.4 

53.95 

1.00 

1.4 

38.44 

46.22 

1.4 

22.52 

17.95 

1.4 

54.76 

32.85 

2.4 

56.54 

0jd6 

2.4 

53.85 

1.27 

2.4 

38.28 

46.54 

2.4 

22.47 

18.28 

2.4 

54.52 

33.14 

3.4 

56.33 

1.16 

3.4 

53.76 

1.55 

3.4 

38.09 

46.85 

3.4 

22.41 

18.59 

3.4 

54.29 

33.4  > 

4.4 

56.12 

1.39 

4.4 

53.67 

1.86 

4.4 

37.86 

47.14 

4.4 

22.34 

18.88 

4.4 

54.07 

83.76 

5.4 

55.90 

1.63 

5.4 

53.58 

2.17 

5.4 

37.64 

47.39 

5.4 

22.27 

19.13 

5.4 

53.84 

84.09 

6.4 

55.68 

1.87 

6.4 

53.49 

2.49 

6.4 

37.44 

47.63 

6.4 

22.20 

19.36 

6.4 

53.58 

84.44 

7.4 

55.43 

2.11 

7.4 

53.39 

2.83 

7.4 

37.25 

47.87 

7.4 

22.13 

19.60 

7.4 

53.31 

34.79 

8.4 

55.16 

2.35 

8.4 

53.28 

3.15 

8.4 

37.10 

48.10 

8.4 

22.08 

19.82 

8.4 

53.01 

35.13 

9.4 

54.90 

2.55 

9.4 

53.16 

3.45 

9.4 

36.95 

48.36 

9.4 

22.04 

20.05 

9.4 

52.69 

85.46 

10.4 

54.63 

2.73 

10.4 

53.05 

3.73 

10.4 

36.80 

48.62 

10.4 

22.00 

'20.31 

10.4 

52.35 

85.76 

11.3 

54.36 

2.89 

11.4 

52.92 

3.97 

11.4 

36.63 

48.89 

11.4 

21.96 

20.59 

11.4 

52.01 

36.05 

12.3 

54.11 

3.03 

12.4 

52.79 

4.20 

12.4 

36.46 

49.17 

12.4 

21.90 

20.88 

12.4 

51.66 

36.32 

13.3 

53.86 

3.16 

13.4 

52.67 

4.42 

13.4 

36.24 

49.47 

13.4 

21.83 

21.18 

13.4 

51.33 

36.56 

14.3 

53.62 

3.29 

14.4 

52.56 

4.64 

14.4 

35.99 

49.77 

14.4 

21.74 

21.47 

14.4 

51.00 

36.81 

15.3 

53.38 

3.43 

15.4 

52.46 

4,86 

15.4 

35.71 

50.05 

15.4 

21.64 

21.75 

15.4 

50.69 

37.06 

16.3 

53.15 

3.57 

16.4 

52.35 

5.08 

16.4 

35.40 

50.32 

16.4 

21.54 

22.02 

16.4 

50.40 

37.33 

17.3 

52.91 

3.72 

17.4 

52.24 

5.32 

17.4 

35.09 

50.56 

17.4 

21.43 

22.27 

17.4 

50.11 

37.60 

18.3 

52.67 

3.90 

18.4 

52.12 

5.57 

18.4 

34.76 

50.80 

18.4 

21.31 

22.50 

18.4 

49.80 

37.89 

19.3 

52.41 

4.05 

19.4 

51.99 

5.84 

19.4 

34.45 

51.01 

19.4 

21.20 

22.72 

19.4 

49.49 

38.17 

20.3 

52.16 

4.21 

20.4 

51.88 

6.10 

20.4 

34.14 

51.21 

20.4 

21.09 

22.92 

20.4 

49.17 

38.45 

21.3 

51.89 

4.37 

21.4 

51.75 

6.37 

21.4 

33.84 

51.41 

21.4 

20.98 

23.12 

21.4 

48.81 

38.74 

22.3 

51.61 

4.52 

22.4 

61.62 

6.61 

22.4 

33.65 

51.60 

22.4 

20.88 

23.31 

22.4 

48.45 

39.02 

23.3 

51.33 

4.67 

23.4 

61.49 

6.83 

23.4 

33.27 

51.80 

23.4 

20.79 

23.62 

23.4 

48.07 

39.29 

24.3 

51.04 

4.79 

24.4 

61.35 

7.05 

24.4 

33.00 

62.01 

24.4 

20.69 

23.74 

24.4 

47.68 

39.54 

25.3 

50.75 

4.89 

25.4 

61.21 

7.25 

25.4 

32.74 

52.23 

25.4 

20.60 

23.96 

25.4 

47.27 

39.78 

26.3 

50.47 

4.98 

26.3 

61.08 

7.43 

26.4 

32.46 

62.46 

26.4 

20.61 

24.19 

26.4 

46.85 

40.01 

27.3 

60.18 

5.04 

27.3 

60.93 

7.69 

27.4 

32.18 

52.69 

27.4 

20.42 

24.42 

27.4 

46.44 

40.21 

28.3 

49.91 

5.08 

28.3 

50.79 

7.74 

28.4 

31.86 

52.93 

28.4 

20.31 

24.65 

28.4 

46.06 

40.41 

29.3 

49.64 

5.13 

29.3 

60.65 

7.90 

29.4 

31.60 

53.15 

29.4 

20.18 

24.90 

29.4 

45.67 

40.59 

30.3 

49.37 

5.22 

30.3 

50.62 

8.05 

30.3 

31.13 

53.36 

30.4 

20.04 

25.11 

30.4 

45.29 

40.78 

31.3 

49.13 

5.30 

31.3 

60.39 

8.23 

31.3 

30.73 

53.55 

31.4 

19.89 

25.31 

31.4 

44.93 

41.00 

11.11      -11.06 

6.21       -6.13 

20.33     +20.31 

7.74        +7.67 

18.55     -18.53 

5^   45"»  51-.396 

^  46«  48-.653 

yh     3111     2-.335 

yh    14m      7.  912 

7^   15«  39».691 

-84^ 

49'    A 

14".27 

-80° 

43'    A 

16".14 

+87** 

10'    i 

13".86 

+82** 

34'    ] 

L7".32 

-86*» 

54'    3 

19".75 
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CIBCUMPOLAR  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gfoombiidfe  1119. 
Mag.  7.0 

f  OotealU. 
Mag.  5.4 

IH.  DnuMois. 
Mag.  4.6 

f  OhanuileaBtis. 
Mag.  5.2 

30  K.  Cameliv. 
Mag.  5.3 

Wash. 
Umii 

Aaoeo- 
ikn. 

D«ell- 
natioii. 

WaOL 
Time. 

Right 

ABoeo- 

sioii. 

Deoll- 
nation. 

Wash. 
Mean 
Time. 

Aaosn- 
•kn. 

Deoll- 
Mtlcn. 

Wash. 
Hean 
Time. 

Right 

AaecD- 

skm. 

DeeU- 
nation. 

Wash. 
Mean 
Time. 

Rlglit 
Asoeo- 

Deoli- 
natloa. 

h  m 

•   / 

h  m 

•   f 

h  m 

•    1 

h  m 

o      t 

h  m 

•   t 

F^b. 

819 

+8852 

00 

Feb. 

9    8 

-8520 

am 

Feb. 

925 

+8140 

Feb. 

9  36 

-8084 

mm 

Feb. 

10  21 

+8257 

mm 

0.5 

8 

14.87 

31.58 

0.5 

8 

55.97 

WW 

32.97 

0.5 

8 

50.89 

w  w 

56.27 

0.5 

8 

27.08 

WW 

44.01 

0.6 

8 

31.36 

WW 

59.00 

1.5 

14.40 

31.94 

1.5 

55.94 

33.31 

1.5 

50.95 

56.60 

1.5 

27.09 

44.36 

1.6 

31.47 

59.28 

2.5 

14.37 

32.30 

2.5 

55.92 

33.66 

2.5 

50^ 

56.93 

2.5 

27.09 

44.70 

2.6 

31.57 

59.57 

3.5 

14.23 

32.64 

3.5 

55.91 

34.02 

3.5 

51.03 

57.26 

3.5 

27.10 

45.07 

3.6 

31.65 

59.87 

4.5 

14.03 

32.97 

4.5 

55.90 

34.38 

4.5 

51.04 

57.56 

4.5 

27.12 

45.44 

4.6 

31.71 

60.16 

5.5 

13.80 

33.26 

5.5 

55.89 

34.75 

5.5 

51.05 

57.85 

5.5 

27.14 

45.84 

5.6 

31.77 

60.44 

6.5 

13.57 

33.55 

6.5 

55.88 

35.17 

6.5 

51.07 

58.13 

6.5 

27.15 

46.25 

6.6 

31.83 

60.72 

7.5 

13.37 

33.82 

7.5 

55.87 

35.59 

7.5 

51.09 

58.39 

7.5 

27.17 

46.67 

7.6 

31.88 

60.97 

8.5 

13.22 

34.08 

8.5 

55.82 

36.03 

8.5 

51.12 

58.65 

8.5 

27.18 

47.11 

8.5 

31.94 

61.21 

9.5 

13.13 

34.36 

9.5 

55.77 

36.45 

9.5 

51.16 

58.91 

9.5 

27.18 

47.55 

9.5 

32.02 

61.45 

10.5 

13.06 

34.65 

10.5 

55.68 

36.86 

10.5 

51.20 

59.18 

10.5 

27.17 

47.97 

10.5 

32.11 

61.71 

11.5 

12.98 

34.97 

11.5 

55.59 

37.24 

11.5 

51.24 

59.46 

11.5 

27.15 

48.37 

11.5 

32.20 

61.98 

12.5 

12.86 

35.29 

12.5 

55.49 

37.61 

12.5 

51.27 

59.78 

12.5 

27.13 

48.74 

12.5 

32.28 

62.26 

13.4 

12.67 

35.63 

13.5 

55.39 

37.94 

13.5 

51.31 

60.10 

13.5 

27.10 

49.11 

13.5 

32.34 

62.57 

14.4 

12.40 

35.97 

14.5 

55.31 

38.28 

14.5 

51.32 

60.44 

14.5 

27.07 

49.47 

14.5 

32.41 

62.89 

15.4 

12.04 

36.31 

15.5 

55.22 

38.62 

15.5 

51.31 

60.78 

15.5 

27.04 

49.83 

15.5 

32.46 

63.23 

16.4 

11.60 

36.64 

16.5 

55.15 

38.98 

16.5 

51.30 

61.11 

16.5 

27.03 

50.19 

16.5 

32.49 

63.56 

17.4 

11.13 

36.93 

17.5 

55.09 

39.34 

17.5 

51.28 

61.44 

17.5 

27.02 

50.57 

17.5 

32.50 

63.89 

18.4 

10.62 

37.22 

18.5 

55.02 

39.70 

18.5 

51.25 

61.75 

18.5 

27.01 

50.95 

18.5 

32.52 

64.21 

19.4 

10.10 

37.51 

19.5 

54.94 

40.07 

19.5 

51.22 

62.04 

19.5 

26.99 

51.32 

19.5 

32.53 

64.52 

20.4 

9.58 

37.79 

20.5 

54.86 

40.45 

20.5 

51.19 

62.33 

20.5 

26.97 

51.72 

20.5 

32.54 

64.88 

21.4 

9.10 

38.06 

21.5 

54.77 

40.84 

21.5 

51.18 

62.62 

21.5 

26.95 

52.13 

21.5 

32.55 

65.12 

22.4 

8.62 

38.31 

22.5 

54.67 

41.24 

22.5 

51.17 

62.89 

22.5 

26.92 

52.53 

22.5 

32.57 

65.40 

23.4 

8.18 

38.57 

23.5 

54.56 

41.63 

23.5 

51.15 

63.16 

23.5 

26.89 

52.92 

23.5 

32.59 

65.68 

24.4 

7.75 

38.84 

24.5 

54.43 

42.02 

24.5 

51.13 

63.44 

24.5 

26.85 

53.31 

24.5 

32.60 

65.96 

25.4 

7.35 

39.11 

25.5 

54.29 

42.40 

25.5 

51.13 

63.73 

25.5 

26.80 

53.71 

25.5 

32.64 

66.25 

26.4 

6.94 

39.40 

26.4 

54.13 

42.74 

26.5 

51.12 

64.02 

26.5 

26.75 

54.10 

26.5 

32.67 

66.56 

27.4 

6.49 

39.69 

27.4 

53.97 

43.08 

27.5 

51.11 

64.34 

27.5 

26.69 

54.47 

27.5 

32.70 

66.88 

28.4 

5.97 

39.99 

28.4 

53.82 

43.42 

28.5 

51.08 

64.67 

28.5 

26.64 

54.81 

28.5 

32.71 

67.20 

29.4 

5.38 

40.29 

29.4 

53.67 

43.74 

29.5 

51.05 

64.99 

29.5 

26.58 

55.15 

29.5 

32.72 

67.54 

30.4 

4.71 

40.58 

30.4 

53.52 

44.06 

30.4 

51.00 

65.31 

30.5 

26.52 

55.48 

30.5 

32.71 

67.89 

81.4 

3.98 

40.86 

31.4 

53.39 

44.37 

31.4 

50.95 

65.63 

31.5 

26.47 

55.82 

31.5 

32.67 

68.23 

51.01      +51.00 

12.32     -12.28 

6.91       +6.84 

6.11       -6.03 

8.17       +8.11 

tf»    17-  47V546 

9^     8-  41-.594 

9»»  25»  39-.275 

9^  36«  19- .026 

10»»  21»  19- .949 
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CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Wash, 
lleui 
Tfrne. 

Aaoen- 
sion. 
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41.75 

4.8 

49.30 
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54.97 

42.53 

9.7 

51.57 
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15.59 

9.77 

16.9 

31.10 

25.32 

17.0 

16.21 

44.27 

17.0 

44.63 

20.31 

17.1 

25.80 

56.56 

17.1 

15.51 

9.46 

17.9 

31.12 

24.96 

18.0 

16.19 

43.92 

18.0 

44.60 

19.97 

18.1 

25.66 

56.24 

18.1 

15.43 

9.14 

18.9 

31.14 

24.60 

19.0 

16.17 

43.54 

19.0 

44.58 

19.61 

19.1 

25.53 

55.93 

19.1 

15.35 

8.82 

19.9 

31.17 

24.24 

20.0 

16.16 

43.15 

20.0 

44.57 

19.23 

20.1 

25.41 

55.63 

20.1 

15.27 

8.49 

20.9 

31.21 

23.85 

21.0 

16.15 

42.75 

21.0 

44.56 

18.85 

21.1 

25.31 

55.33 

21.1 

15.20 

8.13 

21.9 

31.25 

23.47 

22.0 

16.16 

42.34 

22.0 

44.55 

18.46 

22.1 

25.21 

55.05 

22.1 

15.12 

7.77 

23.9 

31.31 

23.09 

23.0 

16.20 

41.92 

23.0 

44.54 

*18.05 

23.1 

25.11 

54.77 

23.1 

15.07 

7.39 

23.9 

31.39 

22.71 

24.0 

16.25 

41.52 

24.0 

44.56 

17.66 

24.1 

24.98 

54.50 

24.1 

15.02 

6.98 

24.9 

31.47 

22.33 

24.9 

16.33 

41.12 

25.0 

44.58 

17.27 

25.0 

24.85 

54.23 

25.1 

14.98 

6.58 

25.9 

31.56 

21.95 

25.9 

16.43 

40.73 

26.0 

44.61 

16.87 

26.0 

24.72 

53.96 

26.1 

14.95 

6.20 

26.9 

31.66 

21.57 

26.9 

16.53 

40.34 

27.0 

44.65 

16.48 

27.0 

24.58 

53.65 

27.1 

14.94 

5.82 

27.9 

31.75 

21.23 

27.9 

16.65 

39.96 

28.0 

44.69 

16.11 

28.0 

24.43 

53.35 

28.1 

14.92 

5.45 

28.9 

31.84 

20.89 

28.9 

16.76 

39.60 

29.0 

44.72 

15.75 

29.0 

24.29 

53.03 

29.1 

14.89 

5.09 

29.9 

31.93 

20.56 

29.9 

16.85 

39.26 

30.0 

44.75 

15.39 

30.0 

24.19 

52.68 

30.0 

14.86 

4.73 

30.9 

31.99 

20.23 

30.9 

16.91 

38.91 

30.9 

44.76 

15.05 

31.0 

24.12 

52.33 

31.0 

14.81 

4.40 

31.9 

32.05 

19.89 

31.9 

16.97 

38.56 

31.9 

44.77 

14.69 

32.0 

24.08 

51.98 

32.0 

14.77 

4.05 

8.31        -8.25 

15.83     -15.80 

7.02       -6.94 

18.29     +18.26 

7.63       - 

7.56 

21»»   38»  38'.548 

22J»  16a  33..212 

22»»  37«»  5P.624 

2^  27«»  43».571 

23^  47«  2 

3«.637 

-83^ 

5'    8 

4".33  1 

-86** 

22'    6 

0".92  1 

-81^ 

48'    2 

4".80  1 

+86** 

51'    3 

8".62  1 

-82<> 

28' 

8".42 
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APPARENT  PLACES  OF  STARS,  1919. 


CIRCUMPOLAR  STAES. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Cephei. 
Mag.  4.5 

a  JSnm  Minolta. 

(PokHi.) 
Mf^.2.1 

4  a.  Ootantta. 
Mag.  5.6 

Oroomt»ldce  750. 

Mag.  6.7 

Qiwiinliridie  H4, 
Mi«.6.4 

Wash. 
Mean 
Time. 

Right 

AsG«n- 

slon. 

Decli- 
nation. 

Wash. 
Mean 

TimA. 

Ri^t 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 

Wash. 
Mean 
Time. 

Right 
Aacen- 

SiOIL 

DecU- 

h  m 

•    t 

h  m 

•    / 

h  m 

•  1' 

h  m 

•    1 

h  m 

•   t 

Mar. 

0  57 

+8549 

Mar. 

130 

+8852 

Mar. 

141 

-8510 

Mar. 

410 

+8520 

Mar. 

585 

+85  9 

0.1 

s 
17.09 

44.04 

0.1 

s 
50.05 

42.08 

0.1 

s 
40.83 

52.05 

0.2 

8 

46.46 

49.22 

0.3 

64.25 

60.25 

1.1 

16.88 

43.78 

1.1 

49.16 

41.85 

1.1 

40.65 

51.76 

1.2 

46.17 

49.22 

1.3 

63.98 

60.36 

2.1 

16.69 

43.50 

2.1 

48.31 

41.61 

2.1 

40.47 

51.47 

2.2 

45.89 

49.18 

2.3 

63.72 

60.45 

3.1 

16.51 

43.18 

3.1 

47.53 

41.34 

3.1 

40.30 

51.19 

3.2 

45.60 

• 

49.13 

3.3 

63.45 

60.50 

4.1 

16.36 

42.89 

4.1 

46.84 

41.06 

4.1 

40.10 

50.94 

4.2 

45.33 

49.05 

4.3 

63.18 

60.55 

6.1 

16.24 

42.59 

5.1 

46.23 

40.79 

5.1 

39.88 

50.67 

5.2 

45.08 

48.95 

5.3 

62.93 

60.57 

6.1 

16.14 

42.30 

6.1 

45.69 

40.52 

6.1 

39.66 

50.39 

6.2 

44.84 

48.85 

6.3 

62.69 

60.57 

7.1 

16.05 

42.03 

7.1 

45.19 

40.28 

7.1 

39.46 

50.08 

7.2 

44.62 

48.75 

7.3 

62.47 

60.57 

8.1 

15.96 

41.76 

8.1 

44.69 

40.05 

8.1 

39.25 

49.76 

8.2 

44.42 

48.68 

8.3 

62.27 

60.61 

9.1 

15.86 

41.51 

9.1 

44.17 

39.83 

9.1 

39.06 

49.42 

9.2 

44.22 

48.61 

9.3 

62.07 

60.63 

10.1 

15.74 

41.26 

10.1 

43.59 

39.61 

10.1 

38.89 

49.05 

10.2 

43.99 

48.54 

10.3 

61.84 

60.68 

11.1 

15.61 

41.00 

11.1 

42.95 

39.37 

11.1 

38.74 

48.68 

11.2 

43.76 

48.48 

11.3 

61.62 

60.73 

12.1 

15.47 

40.73 

12.1 

42.28 

39.13 

12.1 

38.60 

48.33 

12.2 

43.52 

48.42 

12.3 

61.38 

60.80 

13.1 

15.32 

40.45 

13.1 

41.60 

38.87 

13.1 

38.47 

47.99 

13.2 

43.25 

48.34 

13.3 

61.11 

60.85 

14.1 

15.18 

40.14 

14.1 

40.93 

38.58 

14.1 

38.34 

47.67 

14.2 

42.98 

48.25 

14.3 

60.86 

60.87 

15.1 

15.05 

39.82 

15.1 

40.31 

38.27 

15.1 

38.20 

47.36 

15.2 

42.70 

48.14 

15.3 

60.58 

60.86 

16.1 

14.95 

39.47 

16.1 

39.76 

37.96 

16.1 

38.06 

47.07 

16.2 

42.43 

47.99 

16.3 

60.29 

60.87 

17.1 

14.87 

39.13 

17.1 

39.27 

37.64 

17.1 

37.91 

46.76 

17.2 

42.18 

47.82 

17.2 

60.02 

60.84 

18.1 

14.81 

38.79 

18.1 

38.85 

37.30 

18.1 

37.76 

46.45 

18.2 

41.93 

47.65 

18.2 

59.75 

60.79 

19.1 

14.74 

38.46 

19.1 

38.48 

36.97 

19.1 

37.60 

46.14 

19.2 

41.70 

47.48 

19.2 

59.50 

60.73 

20.0 

14.70 

38.13 

20.1 

38.16 

36.66 

20.1 

37.44 

45.82 

20.2 

41.48 

47.30 

20.2 

59.25 

50.67 

21.0 

14.67 

37.83 

21.1 

37.87 

36.36 

21.1 

37.28 

45.48 

21.2 

41.26 

47.13 

21.2 

59.00 

50.61 

22.0 

14.63 

37.52 

22.1 

37.58 

36.07 

22.1 

•37.13 

45.12 

22.2 

41.07 

46.96 

22.2 

58.78 

60.55 

23.0 

14.60 

37.23 

23.1 

37.27 

35.80 

23.1 

36.98 

44.75 

23.2 

40.88 

46.81 

23.2 

58.56 

5(f.49 

24.0 

14.56 

36.94 

24.1 

36.98 

35.53 

24.1 

36.85 

44.38 

24.2 

40.68 

46.66 

24.2 

58.34 

50.44 

25.0 

14.53 

36.67 

25.1 

36.67 

35.25 

25.1 

36.75 

43.99 

25.2 

40.49 

46.51 

25.2 

58.12 

50.39 

26.0 

14.48 

36.39 

26.1 

36.30 

34.97 

26.1 

36.65 

43.61 

26.2 

40.26 

46.37 

26.2 

57.90 

50.35 

27.0 

14.41 

36.08 

27.1 

35.92 

34.68 

27.1 

36.56 

43.24 

27.2 

40.05 

46.22 

27.2 

57.66 

50.32 

28.0 

14.35 

35.76 

28.0 

35.53 

34.37 

28.1 

36.48 

42.87 

28.2 

39.83 

46.07 

28.2 

57.41 

50.27 

29.0 

14.30 

35.43 

29.0 

35.19 

34.05 

29.1 

36.41 

42.52 

29.2 

39.59 

45.89 

29.2 

57.14 

60.22 

80.0 

14.26 

35.09 

30.0 

34.89 

33.72 

30.1 

36.32 

42.18 

30.2 

39.36 

45.67 

30.2 

56.88 

60.13 

81.0 

14.25 

34.75 

31.0 

34.67 

33.38 

31.0 

36.22 

41.84 

31.2 

39.15 

45.45 

31.2 

56.63 

50.01 

13.74      +13.71 

61 .( 

)4     +51.03 

11.90  .-11.86 

12.33      +12.29 

11.86      +11.82 

0>»   57»  24».633 

jh  3im  11..709 

jh  4im  54..846 

4h   lom  37..831 

5^  35"  50-.330 

+85^ 

49'    2 

4".14 

+88° 

52'    2 

0".55  1 

-85° 

10'    4 

5".22  1 

+85° 

20'    2 

8".88 

+85° 

9'    3 

4".51 
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ZlQ.maum. 

Mag.  6.2 

fMeiUMB. 

Mag.  5.6 

51  H.  O^hAl. 
Mag.  5.3 

86  H.  Camal^. 

Mag.  5.1 

7  G.  Ootantto. 

Mag.  6.4 

Wash. 
Iten 

Right 

Am«i- 

sIqii. 

Dedi- 

WbOl 
Moan 
Time. 

Right 

Aaoen- 

sioii. 

Dedl- 
lutkni. 

Wash. 
Moan 
Tlma. 

Right 
ABOiO- 

9km. 

Deell. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sioiL 

Dedl- 
nattaL 

Wash. 
Mean 
Time. 

Ril^t 

Asosn- 

skm. 

Deell- 

TlmB. 

Mar. 

h  m 
545 

-8450 

0f 

Mar. 

h  m 
6  46 

-8044 

Mar. 

h  m 
7    3 

+8710 

Mar. 

h  m 
7  14 

e     / 

+8234 

Mar. 

h  m 
7  15 

e     i 

-8654 

00 

0.3 

49.91 

5.08 

0.3 

8 

50.79 

r  w 

7.74 

0.4 

8 

31.86 

52.93 

0.4 

8 

20.31 

24,65 

0.4 

8 

46.06 

40.41 

1.3 

49.64 

5.13 

1,3 

50.65 

7.90 

1.4 

31.50 

53.15 

1.4 

20.18 

24,90 

1.4 

45,67 

40.59 

2.3 

49.37 

5.22 

2.3 

50.52 

8.05 

2.3 

31.13 

53.36 

2.4 

20.04 

25,11 

2.4 

45.29 

40.78 

3.3 

49.13 

5.30 

3.3 

50.39 

8.23 

3.3 

30.73 

53.55 

3.4 

19.89 

25.31 

3.4 

44.93 

41.00 

4.3 

48.86 

5.39 

4.3 

50.26 

8.41 

4,3 

30.32 

53.71 

4.4 

19.75 

25.49 

4.4 

44.56 

41.23 

5.3 

48.59 

5.49 

5.3 

50.12 

8.61 

5.3 

29,93 

53.85 

5.3 

19,60 

25.64 

5,4 

44.19 

41.46 

6.3 

48.31 

5.60 

6.3 

49.99 

8,82 

6,3 

29,55 

53.96 

6.3 

19.46 

25.76 

6.3 

43.79 

41.71 

7.3 

48.02 

5.70 

7.3 

49.85 

9.02 

7.3 

29.21 

54.07 

7.3 

19.34 

25.89 

7.3 

43.38 

41.96 

8.3 

47.71 

5.77 

8.3 

49.70 

9.21 

8.3 

28.88 

54,20 

8.3 

19.23 

26.00 

8,3 

42.93 

42.21 

9.3 

47.40 

5.82 

9.3 

49.54 

9,36 

9.3 

28.56 

54.34 

9.3 

19.12 

26.15 

9,3 

42.47 

42.41 

10.3 

47.10 

5.84 

10.3 

49.39 

9,49 

10.3 

28.24 

54,49 

10.3 

19.01 

26.33 

10,3 

42.01 

42,59 

11.3 

46.81 

5.83 

11.3 

49.23 

9.60 

11,3 

27.92 

54,64 

11.3 

18,88 

26,50 

11.3 

41.55 

42.74 

12.3 

46.52 

5.82 

12.3 

49.08 

9.71 

12,3 

27.55 

54.82 

12.3 

18.75 

26,67 

12.3 

41.10 

42,89 

13.3 

46.24 

5.81 

13.3 

48.93 

9.80 

13,3 

27.17 

54.99 

13.3 

18,62 

26,85 

13,3 

40,67 

43.02 

14.3 

45.97 

5.80 

14.3 

48.79 

9.88 

14,3 

26.75 

55.14 

14.3 

18,47 

27,03 

14,3 

40,25 

43.15 

15.3 

45.71 

5.81 

15.3 

48.64 

9.98 

15.3 

26,29 

55.29 

15.3 

18,29 

27,18 

15.3 

39.84 

43.28 

16.3 

45.45 

5.82 

16.3 

48.50 

10.08 

16.3 

25.84 

55.40 

16.3 

18.13 

27.30 

16.3 

39.44 

43.43 

17.3 

45.18 

5.83 

17.3 

48.36 

10.19 

17.3 

25.39 

55.49 

17.3 

17.95 

27.40 

17.3 

39.04 

43.61 

18.3 

44.91 

5.85 

18.3 

48.22 

10,32 

18.3 

24.94 

55.58 

18.3 

17.78 

27.50 

18.3 

38.64 

43.76 

19.2 

44.64 

5.87 

19.3 

48.08 

10,43 

19,3 

24.50 

55.64 

19.3 

17.63 

27.58 

19.3 

38.23 

43.92 

20.2 

44.35 

5.89 

20.3 

47.93 

10.55 

20.3 

24.07 

55.70 

20.3 

17.47 

27.64 

20.3 

37.81 

44.08 

21.2 

44.07 

5.91 

21.3 

47,78 

10.68 

21.3 

23.66 

55.75 

21.3 

17.32 

27,71 

21.3 

37.35 

44.26 

22.2 

43.78 

5.93 

22.3 

47.63 

10.78 

22.3 

23,27 

55.80 

22.3 

17.17 

27.77 

22.3 

36.90 

44.41 

23.2 

43.49 

5.91 

23.3 

47.48 

10.87 

23.3 

22,88 

55.85 

23.3 

17.03 

27.85 

23.3 

36.43 

44.55 

24.2 

43.19 

5.87 

24.3 

47.30 

10.93 

24.3 

22.50 

55.92 

24.3 

16.90 

27.93 

24.3 

35.95 

44.67 

25.2 

42.90 

5.82 

25.3 

47,15 

10.99 

25.3 

22.12 

55,99 

25.3 

16.76 

28.02 

25.3 

35.46 

44.77 

26.2 

42.61 

5.74 

26.3 

46.99 

11.03 

26.3 

21.74 

56,07 

26.3 

16.62 

28,11 

26.3 

34.98 

44.86 

27.2 

42.32 

5.65 

27.3 

46.84 

11.04 

27.3 

21.34 

56,15 

27.3 

16,48 

28,21 

27.3 

34.50 

44,93 

28.2 

42.05 

5.57 

28.3 

46.67 

11.06 

28.3 

20.92 

56,22 

28.3 

16.31 

28,30 

28,3 

34.04 

44.99 

29.2 

41.79 

5.49 

29.3 

46.53 

11.07 

29.3 

20.46 

56.28 

29.3 

16.14 

28.39 

29.3 

33.60 

45.04 

30.2 

41.53 

5.42 

30.3 

46.39 

11.11 

30.3 

19.99 

56.33 

30.3 

15,97 

28.44 

30.3 

33.17 

45.12 

31.2 

41.27 

5.37 

31.3 

46.24 

11.14 

• 

31.3 

19.51 

56,33 

31.3    15.79 

28.48 

31.3 

32.74 

45.21 

11.11      -1 

1.06 

6.21       -6.13 

20.34     +20.32 

7.74       +7.67 

18.56     -18.54 

5*^   45»  5 

1-.396 

6»^  46»  48-.653 

7'*     3»    2-.335        7^  14«    7-,912| 

7*»  15«  S9'.691 

-84'' 

49'    4 

4".27 

-80*» 

43'    4 

6'M4  1 

+87** 

10'    4 

3".86  1 

+82** 

34'    1 

7".32  1 

-86** 

54'    1 

9".75 
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APPARENT  PLACES  OP  STARS,  1919. 


CIBCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


GfQMttlMcldge  1119. 

f  Ootttitis. 
Mag.  5.4 

1 H.  l>imooiiia. 
Mag.  4.6 

r  CliaaualaQAtis. 
Mag.  6.2 

30  H.  Oamtflap. 
Mag.  6.3 

Wash. 
Mmh 

Ascen- 
sion. 

I>Mli- 
nftUon. 

Time. 

Right 
si<m. 

Decli- 
nation. 

Mean 
Time. 

Right 
Ascen- 
sion. 

Dedt- 
nation. 

V^aab. 
ICean 
Time. 

Right 

Ason- 

sion. 

Decli- 
nation. 

Mean 
Time. 

Right 

ASOMI- 
SiOD. 

D«sli. 

Time. 

AB^W*^^^V*« 

**iviiMMI« 

h  m 

e     / 

h  m 

•   / 

h  m 

•    1 

h  m 

e     1 

h  m 

•      9 

Mar. 

818 

+8852 

p  0 

Mar. 

9    8 
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24.41 

46.28 

21.9 

14.56 

57.16 

22.9 

34.06 

13.41 

22.9 

19.51 

31.57 

22.9 

45.64 

7.59 

22.9 

24.50 

45.99 

22.9 

14.57 

56.75 

23.9 

34.20 

13.08 

23.9 

19.70. 

31.19 

23.9 

45.72 

7.20 

23.9 

24.60 

45.69 

23.9 

14.61 

56.34 

24.9 

34.36 

12.76 

24.9 

19.93 

30.82 

24.9 

45.80 

6.82 

24.9 

24.67 

45.40 

24.9 

14.64 

55.92 

25.9 

34.53 

12.45 

25.9 

20.17 

30.47 

25.9 

45.90 

6.45 

25.9 

24.73 

45.11 

25.9 

14.68 

55.52 

26.9 

34.67 

12.16 

26.9 

20.42 

30.13 

26.9 

45.99 

6.11 

26.9 

24.80 

44.80 

26.9 

14.73 

55.12 

27.9 

34.83 

11.87 

27.9 

20.66 

29.82 

27.9 

46.09 

5.78 

27.9 

24.88 

44.48 

27.9 

14.78 

54.75 

28.9 

34.97 

11.60 

28.9 

20.89 

29.52 

28.9 

46.18 

5.45 

28.9 

24.96 

44.17 

28.9 

14.82 

54.39 

29.9 

35.11 

11.34 

29.9 

21.09 

29.23 

29.9 

46.27 

5.13 

29.9 

25.08 

43.84 

29.9 

14.85 

54.04 

30.9 

35.24 

11.07 

30.9 

21.29 

28.93 

30.9 

46.34 

4.81 

30.9 

25.22 

43.52 

30.9 

14.87 

53.70 

31.9 

35.37 

10.79 

31.9 

21.47 

28.61 

31.9 

46.41 

4.49 

31.9 

25.41 

43.20 

31.9 

14.90 

53.35 

8.31        -8.25 

15.82     -15.79 

7.01       - 

6.94 

18.28     +18.25 

7.63       -7.56 

21>»  38»   38-. 548 

22b  igm  33i.2l2 

22*»  37»  I 

>1V624 

23h  27«  43-.571 

23^  47«  23V637 

-83* 

5'    i 

J4".33 

-86° 

22'    I 

>0".92 

-81^ 

48'    2 

54".80 

+86*» 

51'    5 

«".62 

-82^ 

28' 

8".42 
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CIRCUMPOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4SH.G«ph«i. 

liag.4.5 

a  Vnm  Mlnoiis. 
(Pohri$,) 
Mag.  2.1 

4  0.  OotMitls. 

Hag.  5.6 

Orooimbildc«  760. 

Mag.  6.7 

Qroomlyikiie  944. 

Mag.  6.4 

Wash. 
Mom 

Riffat 

▲seen- 

sioiii. 

D9CAU 
luitlan. 

Mean 

TIlM. 

Right 
Ascen- 
sion. 

nation. 

Wash. 
Mean 
Tlma. 

Right 

Afloea- 

sion. 

Dedf- 

Wash. 
Mean 
Tlma. 

Right 

Asoan- 

sion. 

T)¥^ 

Wash. 
Mean 
Tfane. 

Right 

Asoso- 

sloii. 

Deeli- 

Time. 

h  m 

O       f 

h  m 

•    / 

h  m 

•    t 

h  m 

•  t 

h  m 

•     t 

Apr. 

0  57 

+8549 
ft 

Apr. 

130 

+8852 

Apt. 

141 

>8510 

It 

Apr. 

4  10 

+8520 
tt 

Apr. 

535 

+85  9 

ti 

0.0 

14.25 

34.75 

0.0 

s 
34.67 

33.38 

0.0 

36.22 

41.84 

0.2 

39.15 

45.45 

0.2 

56.63 

50.01 

1.0 

14.27 

84.41 

1.0 

34.55 

33.04 

1.0 

36.12 

41.50 

1.1 

38.94 

45.22 

1.2 

56.38 

49.87 

2.0 

14.31 

34.07 

2.0 

34.53 

32.70 

2.0 

36.00 

41.16 

2.1 

38.76 

44.97 

2.2 

56.15 

49.72 

8.0 

14.37 

33.74 

3.0 

34.57  ;  32.38 

3.0 

35.87 

40.79 

3.1 

38.61 

44.72 

3.2 

55.94 

49.57 

4.0 

14.43 

33.45 

4.0 

34.62 

32.09 

4.0 

35.77 

40.41 

4.1 

38.46 

44.48 

4.2 

55.74 

49.41 

6.0 

14.49 

83.18 

5.0 

31.65 

31.81 

5.0 

35.67 

40.01 

5.1 

88.32 

44.26 

5.2 

55.56 

49.27 

6.0 

14.54 

32.91 

6.0 

34.64 

31.53 

6.0 

35.60 

39.60 

6.1 

38.19 

44.07 

6.2 

55.37 

49.16 

6.9 

14.56 

32.64 

7.0 

34.57 

31.26 

7.0 

35.54 

39.20 

7.1 

38.05 

43.87 

7.2 

55.19 

49.05 

7.9 

14.58 

32.37 

8.0 

34.46 

30.98 

8.0 

35.48 

38.79 

8.1 

37.88 

43.68 

8.2 

54.98 

48.94 

8.9 

14.58 

32.07 

9.0 

34.33 

30.66 

9.0 

35.44 

38.39 

9.1 

37.70 

43.48 

9.2 

54.76 

48.83 

9.9 

14.59 

31.75 

10.0 

34.21 

30.33 

10.0 

35.43 

38.01 

10.1 

37.51 

43.26 

10.2 

54.53 

48.71 

10.9 

14.62 

31.42 

11.0 

34.14 

30.00 

11.0 

35.40 

37.66 

11.1 

37.32 

43.01 

11.2 

54.29 

48.57 

11.9 

14.66 

31.08 

12.0 

34.12 

29.65 

12.0 

35.36 

37.32 

12.1 

37.14 

42.75 

12.2 

54.05 

48.40 

12.9 

14.72 

30.74 

13.0 

34.16 

29.28 

13.0 

35.32 

36.98 

13.1 

36.96 

42.48 

13.2 

53.81 

48.23 

13.9 

14.81 

30.40 

14.0 

34.29 

28.93 

14.0 

35.27 

36.65 

14.1 

36.80 

42.20 

14.2 

53.58 

48.04 

14J» 

14.90 

30.07 

14.9 

34.46 

28.59 

15.0 

35.22 

36.31 

15.1 

36.65 

41.92 

15.2 

53.36 

47.83 

15.9 

15.00 

29.75 

15.9 

34.69 

28.26 

16.0 

35.16 

35.96 

16.1 

36.52 

41.63 

16.2 

53.16 

47.61 

16.9 

15.13 

29.44 

16.9 

34.96 

27.94 

17.0 

35.11 

35.59 

17.1 

36.41 

41.34 

17.2 

52.98 

47.39 

17.9 

15.26 

29.14 

17.9 

35.24 

27.65 

17.9 

35.06 

35.21 

18.1 

36.30 

41.05 

18.2 

52.80 

47.18 

18.9 

15.36 

28.86 

18.9 

35.52 

27.35 

18.9 

35.03 

34.83 

19.1 

36.21 

40.77 

19.2 

52.63 

46.98 

19.9 

15.47 

28.60 

19.9 

35.79 

27.06 

19.9 

35.00 

34.43 

20.1 

36.11 

40.53 

20.2 

52.48 

46.79 

20.9 

15.58 

28.34 

20.9 

36.03 

26.78 

20.9 

34.99 

34.04 

21.1 

36.02 

40.27 

21.2 

52.32 

46.60 

21.9 

15.69 

28.08 

21.9 

36.26 

26.50 

21.9 

34.99 

33.65 

22.1 

35.92 

40.03 

22.2 

52.16 

46.41 

22.9 

15.79 

27.80 

22.9 

36.45 

26.22 

22.9 

35.01 

33.25 

23.1 

35.82 

39.79 

23.1 

51.99 

46.24 

28.9 

15.89 

27.53 

23.9 

36.63 

25.92 

23.9 

35.05 

32.86 

24.1 

35.70 

39.53 

24.1 

51.81 

46.05 

24.9 

15.98 

27.25 

24.9 

36.83 

25.61 

24.9 

35.08 

32.48 

25.1 

35.57 

39.26 

25.1 

51.62 

45.86 

25.9 

16.09 

26.96 

25.9 

37.08 

25.29 

25.9 

35.11 

32.11 

26.1 

35.46 

38.97 

26.1 

51.44 

45.65 

26.9 

16.22 

26.65 

26.9 

37.38 

24.97 

26.9 

35.12 

31.78 

27.1 

35.35 

38.66 

27.1 

51.25 

45.42 

27.9 

16.36 

26.34 

27.9 

37.79 

24.65 

27.9 

35.12 

31.46 

28.1 

35.25 

38.35 

28.1 

51.07 

45.16 

28.9 

16.54 

26.05 

28.9 

38.29 

24.33 

28.9 

35.12 

31.12 

29.1 

35.18 

38.01 

29.1 

50.91 

44.88 

29.9 

16.74 

25.78 

29.9 

38.85 

24.04 

29.9 

35.12 

30.76 

30.1 

35.12 

37.67 

30.1 

50.77 

44.59 

80.9 

16.95 

25.54 

30.9 

39.45 

23.75 

30.9 

35.12 

30.40 

31.1 

35.11 

37,35 

31.1 

50.65 

44.31 

13.74      +13.70 

50.91     +50.90 

11.89     -11.85 

12.32     +12.28 

11.86     +11.82 

0»»   57«  24*.633 

Ih  3im  11..709 

Ih  4im  54..846 

4h   io«  37-.831 

5»»  35«  50«.330 

+85** 

49'    2 

4".14 

+88^ 

52'    2 

0".55  1 

-85*» 

10'    4 

5".22  1 

+85^ 

20'    2 

8".88  1 

+85^ 

9'    3 

4".51 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  G.  XeaM. 

Mag.  6.2 

Mag.  5.6 

$1  K.  Oephei. 
Mag.  5.3 

29  K.  Camelop. 
Mag.  5.1 

7  a.  Ootantia. 
Mag.  6.4 

Wash. 
TinM. 

Kight 
Ascen- 
sion. 

Dedl- 
natkm. 

Wash. 
Meui 

Time. 

RiiSit 
Ascen- 
sion. 

Decli- 
nation. 

^ash. 
Mean 

Time. 

Ril^t 
Ascen- 
sion. 

Dedi- 
natioo. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

WadL 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•   t 

h  m 

•    f 

h  m 

•    1 

h  m 

•   / 

h  m 

•   t 

Apr. 

5  45 

-8450 
It 

Apr. 

6  46 

-8044 
tt 

Apr. 

7    3 

+8710 

Apr. 

7  14 

+8234 

Apr. 

715 

-8654 

ft 

0.2 

8 

41.27 

6.37 

0.3 

s 
46.24 

11.14 

0.3 

s 
19.51 

56.33 

0.3 

s 
15.79 

28.48 

0.3 

32.74 

45.21 

1.2 

41.01 

5.33 

1.3 

46.09 

11.19 

1.3 

19.05 

56.33 

1.3 

15.61 

28.48 

1.3 

32.31 

45.31 

2.2 

40.74 

5.30 

2.3 

45.95 

11.25 

2.3 

18.60 

56.30 

2.3 

15.45 

28.47 

2.3 

31.88 

45.43 

3.2 

40.46 

5.27 

3.3 

45.80 

11.32 

3.3 

18.18 

56.26 

3.3 

15.30 

28.43 

3.3 

31.42 

46.64 

4.2 

40.17 

5.21 

4.2 

45.63 

11.38 

4.3 

17.80 

56.21 

4.3 

15.15 

28.40 

4.3 

30.94 

45.64 

6.2 

39.87 

6.13 

5.2 

45.46 

11.40 

5.3 

17.42 

56.16 

5.3 

15.01 

28.39 

5.3 

30.44 

45.74 

6.2 

39.58 

5.03 

6.2 

45.31 

11.41 

6.3 

17.06 

56.15 

6.3 

14.90 

28.38 

6.3 

29.93 

45.80 

7.2 

39.29 

4.90 

7.2 

45.15 

11.39 

7.3 

16.69 

56.14 

7.3 

14.76 

28.38 

7.3 

29.42 

46.84 

8.2 

39.02 

4.76 

8.2 

44.99 

11.35 

8.2 

16.32 

56.14 

8.3 

14.61 

28.41 

8.3 

28.94 

45.84 

9.2 

38.77 

4.60 

9.2 

44.84 

11.29 

9.2 

15.90 

56.15 

9.3 

14.46 

28.44 

9.3 

28.46 

46.83 

10.2 

38.52 

4.46 

10.2 

44.69 

11.24 

10.2 

15.47 

56.15 

10.3 

14.30 

28.45 

10.3 

28.01 

45.84 

11.2 

38.27 

4.33 

11.2 

44.55 

11.19 

11.2 

15.01 

56.14 

11.2 

14.12 

28.45 

11.2 

27.58 

46.84 

12.2 

38.03 

4.21 

12.2 

44.41 

11.14 

12.2 

14.54 

56.10 

12.2 

13.95 

28.44 

12.2 

27.16 

45.83 

13.2 

37.80 

4.09 

13.2 

44.27 

11.12 

13.2 

14.06 

56.04 

13.2 

13.77 

28.40 

13.2 

26.73 

45.84 

14.2 

37.56 

3.96 

14.2 

44.13 

11.09 

14.2 

13.60 

55.96 

14.2 

13.58 

28.35 

14.2 

26.31 

46.88 

15.2 

37.32 

3.86 

15.2 

43.98 

11.08 

15.2 

13.15 

55.87 

15.2 

13.41 

28.27 

15.2 

25.89 

46.91 

16.2 

37.07 

3.75 

16.2 

43.84 

11.05 

16.2 

12.72 

55.76 

16.2 

13.25 

28.18 

16.2 

25.46 

45.95 

17.2 

36.82 

3.62 

17.2 

43.69 

11.02 

17.2 

12.30 

55.65 

17.2 

13.10 

28.09 

17.2 

25.00 

46.98 

18.2 

36.55 

3.50 

18.2 

43.55 

10.98 

18.2 

11.91 

55.54 

18.2 

12.95 

27.99 

18.2 

24.56 

46.00 

19.2 

36.30 

3.37 

19.2 

43.40 

10.94 

19.2 

11.53 

55.43 

19.2 

12.81 

27.90 

19.2 

24.08 

46.01 

20.2 

36.05 

3.19 

20.2 

43.25 

10.87 

20.2 

11.17 

55.32 

20.2 

12.67 

27.81 

20.2 

23.60 

46.00 

21.2 

35.79 

3.01 

21.2 

43.09 

10.78 

21.2 

10.81 

55.22 

21.2 

12.54 

27.72 

21.2 

23.12 

45.97 

22.2 

35.54 

2.82 

22.2 

42.95 

10.69 

22.2 

10.46 

56.13 

22.2 

12.41 

27.67 

22.2 

22.64 

45.92 

23.2 

35.29 

2.61 

23.2 

42.80 

10.58 

23.2 

10.10 

55.05 

23.2 

12.27 

27.62 

23.2 

22.16 

46.86 

24.2 

35.07 

2.40 

24.2 

42.66 

10.45 

24.2 

9.72 

54.96 

24.2 

12.13 

27.55 

24.2 

21.71 

45.77 

26.1 

34.84 

2.19 

25.2 

42.52 

10.32 

25.2 

9.32 

54.88 

26.2 

11.99 

27.47 

25.2 

21.28 

46.69 

26.1 

34.64 

1.99 

26.2 

42.38 

10.20 

26.2 

8.90 

54.76 

26.2 

11.82 

27.39 

26.2 

20.85 

46.63 

27.1 

34.44 

1.80 

27.2 

42.25 

10.10 

27.2 

8.47 

54.63 

27.2 

11.65 

27.27 

27.2 

20.46 

45.57 

28.1 

34.21 

1.64 

28.2 

42.12 

10.01 

28.2 

8.04 

64.47 

28.2 

11.50 

27.13 

28.2 

20.04 

45.54 

29.1 

34.00 

1.49 

29.2 

41.99 

9.93 

29.2 

7.65 

54.29 

29.2 

11.34 

26.96 

29.2 

19.64 

46.61 

30.1 

33.78 

1.33 

30.2 

41.86 

9.86 

30.2 

7.28 

64.10 

30.2 

11.20 

26.78 

30.2 

19.22 

46.49 

31.1 

33.54 

1.16 

31.2 

41.72 

9.77 

31.2 

6.95 

63.89 

31.2 

11.08 

26.59 

31.2 

18.77 

46.46 

11.11      -1 

1.06 

6.21       -6.13 

20.34     +20.32 

7.74       +7.67 

18.57      -18.54 

^  45»  6 

1-.396 

eh  46m  48V653 

7»»     3"    2«.335 

7h   X4«    7-.912 

7^  15»  39-.691 

-84« 

49'    4 

4".27 

-80^ 

43'    4 

6'M4  1 

+87*» 

10'    4 

3".86  1 

+82* 

34'    1 

7".32  1 

-86* 

54'    1 

9".75 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gtoamlnidge  1119, 
Ifag.  7.0 


WMb. 
IfMn 

Time. 

Right 

Aaoen- 

sion. 

h  m 

Apr. 

818 

0.3 

40.20 

1.3 

39.07 

2.3 

37.97 

3.3 

36.91 

4.3 

85.93 

5.3 

35.00 

6.3 

34.11 

7.3 

33.22 

8.3 

32.29 

9.3 

31.30 

10.3 

30.24 

11.3 

29.12 

12.3 

27.96 

13.3 

26.78 

14.3 

25.57 

15.3 

24.39 

16.3 

23.23 

17.3 

22.11 

18.3 

21.04 

19.3 

20.02 

20.3 

19.02 

21.3 

18.05 

22.3 

17.09 

23.3 

16.12 

24.3 

15.10 

25.3 

14.03 

26.3 

12.91 

27.2 

11.73 

28.2 

10.55 

29.2 

9.38 

30.2 

8.28 

31.2 

7.25 

Decli- 
nation. 


+88521 

46.19 
46.28 
46.35 
46.41 

46.46 
46.52 
46.61 
46.70 

46.79 
46.88 
46.98 
47.08 

47.15 
47.20 
47.23 
47.24 

47.25 
47.26 
47.25 
47.24 

47.23 
47.21 
47.21 
47.23 

47.24 
47.24 
47.24 
47.20 

47.16 
47.08 
46.99 
46.87 


fOctentU. 

liag.  5.4 


1  H.  Diaoonls. 

Mag.  4.6 


h^asb. 
Mean 
Time. 


Apr. 

0.4 
1.4 
2.4 
3.3 

4.3 
5.3 
6.3 
7.3 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
2^.3 
30.3 
31.3 


Right 
Ascen- 
sion. 


h  m 
9  8 
s 
47.95 
47.75 
47.53 
47.31 

47.07 
46.82 
46.55 
46.28 

46.00 
45.72 
45.46 
45.21 

44.96 
44.73 
44.49 
44.26 

44.01 
43.77 
43.51 
43.24 

42.96 
42.68 
42.39 
42.09 

41.80 
41.52 
41.24 
40.99 

40.75 
40.50 
40.25 
39.98 


Decli- 
nation. 


-8520 


II 


52.76 
53.03 
53.29 
53.57 

53.84 
54.11 
54.36 
54.58 

54.77 
54.95 
55.13 
55.30 

55.48 
55.65 
55.83 
56.02 

56.22 
56.41 
56.60 
56.79 

56.97 
57.12 
57.27 
67.40 

57.50 
57.60 
57.69 
57.79 

57.90 
58.03 
58.17 
58.33 


[V^Tash. 
Mean 
Time. 


Apr. 

0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


Right 
Ascen- 
sion. 


h  m 
9  25 
s 
48.70 
48.57 
48.44 
48.32 

48.21 
48.10 
48.00 
47.91 

47.81 
47.70 
47.58 
47.44 

47.31 
47.16 
47.01 

46.87 

46.72 
46.58 
46.45 
46.32 

46.20 
46.08 
45.97 
45.85 

45.72 
45.58 
45.44 
45.29 

45.13 
44.98 
44.83 
44.69 


DecU- 
natlon. 


+8141  Apr. 


12.66 
12.85 
13.01 
13.15 

13.29 
13.43 
13.58 
13.75 

13.93 
14.11 
14.29 
14.47 

14.66 
14.81 
14.95 
15.06 

15.17 
15.27 
15.35 
15.43 

15.51 
15.59 
15.68 
15.79 

15.90 
16.01 
16.10 
16.19 

16.25 
16.29 
16.29 
16.28 


f  Chanueleontli. 
Mag.  5.2 


Wash. 
Mean 

Time. 


0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 


Ri^t 
Ascen- 
sion. 


h  m 
9  36 

8 

24.29 
24.20 
24.11 
24.02 

23.93 
23.83 
23.70 


7.4  i  23.58 


8.4 

9.4 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


23.46 
23.34 
23.22 
23.11 

23.00 
22.89 
22.79 
22.68 

22.58 
22.47 
22.36 
22.23 

22.11 
21.98 
21.85 
21.72 

21.58 
21.45 
21.32 
21.21 

21.10 
20.98 
20.87 
20.74 


Decli- 
nation. 


-8035 


// 


4.94 
5.22 
5.50 
5.81 

6.11 
6.40 
6.69 
6.94 

7.17 
7.39 
7.59 
7.77 

7.96 
8.17 
8.39 
8.62 

8.84 
9.06 
9.28 
9.50 

9.70 

9.89 

10.08 

10.24 

10.38 
10.51 
10.64 
10.76 

10.90 
11.07 
11.24 
11.42 


80  H.  Camelop. 
Mag.  5.3 


Wash. 
Mean 
Time. 


Apr. 

0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 
7.4 

8.4 

9.4 

10.4 

11.4 

12.4 
13.4 
14.4 
15.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


Right 
Ascen- 
sion. 


h  m 
10  21 

s 
31.01 
30.88 
30.76 
30.64 

30.53 
30.43 
30.34 
30.25 

30.15 
30.05 
29.94 
29.81 

29.67 
29.52 
29.37 
29.21 

29.06 
28.90 
28.76 
28.62 

28.49 
28.36 
28.23 
28.12 

27.99 
27.84 
27.69 
27.51 

27.34 
27.16 
26.99 
26.83 


Decli- 
nation. 


+8258 


II 


16.32 
16.56 
16.80 
17.00 

17.20 
17.'38 
17.58 
17.80 

18.02 
18.26 
18.50 
18.75 

19.00 
19.24 
19.44 
19.64 

19.82 
19.97 
20.13 
20.29 

20.44 
20.59 
20.74 
20.92 

21.09 
21.26 
21.41 
21.56 

21.70 
21.81 
21.92 
21.98 


51.15      +51.14 
9"    17»  47«.546 
+88**  52'    37".80 


12.33     -12.29 
tf»     8«  41».594 
•85**  20'    26".78 


6.92       +6.84 
9»»  25"  39*.275 
+81**  41'    10".13 


6.11       -6.03 
9»»  36«  19-.026 
•80**  34'    39".26 


8.17 

10»»  21" 
+82**  58' 


+8.11 

19'.949 

17".67 
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GIBCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lyOetentlf 
1%.  6.3 


BndlejlSTS. 

Mag.  6.3 


lCag.5.4 


H.  Camelop.  ««9 
Mag.  5.3 


Mag.  5.6 


Wash. 
Mmui 
Time. 

RIgbt 
Ascen- 
sion. 

h  m 

Apr. 

11    0 

0.4 

7.31 

1.4 

7.24 

2.4 

7.17 

8.4 

7.11 

4.4 

7.02 

5.4 

6.93 

6.4 

6.82 

7.4 

6.69 

8.4 

6.55 

9.4 

6.41 

10.4 

6.28 

11.4 

6.16 

12.4 

6.05 

13.4 

5.94 

14.4 

5.83 

15.4 

5.72 

16.4 

5.62 

17.4 

5.51 

18.4 

5.38 

19.4 

5.26 

20.4 

5.12 

21.4 

4.97 

22.4 

4.81 

23.4 

4.64 

24.4 

4.47 

25.4 

4.32 

26.4 

4.16 

27.4 

4.01 

28.4 

3.86 

29.4 

3.74 

80.4 

3.61 

81.3 

3.47 

nation. 


h^ash. 
Mean 
Time. 


-84  9 


// 


49.94 
50.28 
50.65 
51.03 

51.42 
51.80 
52.18 
52.53 

52.87 
53.18 
53.47 
53.77 

54.06 
54.34 
54.63 
54.94 

55.25 
55.56 
55.89 
56.21 

56.53 
56.82 
57.10 
57.38 

57.63 
57.87 
58.11 
58.34 

58.59 
58.86 
59.13 
59.41 


Apr. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.4 
15.4 

16.4 
17.4 
18.4 
19.4 

20.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 

31.4 


Ridit 

Aaon- 
slon. 


h  m 
1214 

s 
61.84 
61.65 
61.43 
61.21 

61.01 
60.83 
60.69 
60.57 

60.46 
60.33 
60.17 
59.99 

59.75 
59.47 
59.15 

58.82 

58.45 
58.09 
57.75 
57.40 

57.07 
56.77 
56.48 
56.20 

55.90 
55.58 
55.21 
54.79 

54.31 
53.80 
53.29 
52.77 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+88  8 


It 


47.54 
47.87 
48.18. 
48.47 

48.75 
49.02 
49.29 
49.56 

49.85 
50.16 
50.48 
50.83 

51.16 
51.50 
51.82 
52.12 

52.41 
52.69 
52.96 
53.20 

53.44 
53.68 
53.95 
54.21 

54.48 
54.75 
55.03 
55.30 

55.55 
55.80 
56.02 
56.22 


Apr. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


Ril^t 

Aseen- 

sion. 


h  m 
12  46 

s 
38.07 
38.12 
38.18 
38.24 

38.29 
38.33 
38.34 
38.34 

38.30 
38.27 
38.24 
38.21 

38.20 
38.18 
38.17 
38.17 

38.17 
38.16 
38.15 
38.12 

38.09 
38.05 
37.99 
37.93 

37.84 
37.75 
37.70 
37.63 

37.57 
37.53 
37.50 
37.46 


Dedi- 


h^ash. 
Mean 
Time. 


-8441 

12.51 
12.88 
13.25 
13.64 

14.05 
14.46 
14.88 
15.30 

15.68 
16.06 
16.40 
16.75 

17.09 
17.42 
17.75 
18.10 

18.46 
18.82 
19.19 
19.57 

19.95 
20.34 
20.71 
21.08 

21.42 
21.75 
22.08 
22.39 

22.70 
23.02 
23.36 
23.72 


Apr. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


Riglit 
Ascen- 
sion. 


DecU- 
nation. 


WadL 
Mean 
Time. 


+83  5( 


»» 


h  m 
12  48 

s 
41.50 
41.48 
41.45 
41.41 

41.38 
41.36 
41.35 
41.35 

41.35 
41.35 
41.34 
41.30 

41.26 
41.20 
41.14 
41.07 

40.99 
40.91 
40.84 
40.76 

40.70 
40.64 
40.59 
40.53 

40.48 
40.39 
40.31 
40.22 

40.11 
39.98 
39.85 
39.72    69.28 


59.92 
60.27 
60.60 
60.91 

61.20 
61.48 
61.76 
62.04 

62.34 
62.65 
62.97 
63.32 

63.67 
64.02 
64.36 
64.68 

65.00 
65.32 
65.60 
65.88 

66.15 
66.42 
66.70 
66.98 

67.27 
67.58 
67.89 
68.19 

68.49 
68.78 
69.03 


Apr. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


Biglit 

AsesDi- 

sion. 


h  m 
13  27 

8 

55.57 
55.68 
55.79 
55.92 

56.03 
56.13 
56.20 
56.25 

56.29 
56.31 
56.32 
56.34 

56.37 
56.41 
56.45 
56.50 

56.55 
56.59 
56.63 
56.67 

56.68 
56.69 
56.68 
56.64 

56.61 
56.57 
56.54 
56.52 

56.51 
56.51 
56.52 
56.53 


Decli- 
nation. 


-8522 
II 

25.91 
26.25 
26.61 
26.98 

27.38 
27.79 
28.21 
28.62 

29.00 
29.38 
29.74 
30.08 

30.42 
30.75 
31.09 
31.43 

31.77 
32.13 
32^ 
82.88 

33.27 
83.67 
34.06 
34.44 

34.81 
35.15 
35.48 
35.80 

36.12 
36.45 
36.79 
37.16 


9.84        -9.79 
W   59«  54«.546 
-84®     9'    29".33 


30.94     +30.92 
12»»  14-  29M90 
+88**     8'    56'M9 


10.80     -10.76 
12»»  46«  19M19 
.84*»  41'      1".57 


9.34       +9.28 
12*1  48«  31«.308 
+83®  51'    11".30 


12.40     -12.36 
13»»  27«  82«.891 
-85®  22'    19".48 
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CIRCUMPOLAS  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  OctantU. 
Mag.  4.1 

Groombrldfe  8288  J 

Mag.  7.2 

pOetaatia. 
Mag.  5.7 

c  Uxt»  iniioxla. 

Mag.  4.4 

MO.ApodU. 
Mag.  5.9 

Wash. 
Mean 
TlrnB. 

Right 

Aaoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

nation.  *^ 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    t 

h  m 

•   # 

h  m 

o      / 

h  m 

•    1 

h  m 

•   1 

Apr. 

1414 

-8317 

Apr. 

15    3 

+8732 
It 

Apr. 

15  24 

-8411 

Apr. 

16  54 

+8210 

Apr. 

17  16 

-8046 

0.6 

2.90 

56.06 

0.6 

12.82 

26.08 

0.6 

s 
41.55 

48.95 

0.7 

s 
13.45 

3.55 

0.7 

26.66 

57.58 

1.6 

3.01 

56.37 

1.6 

13.06 

26.39 

1.6 

41.73 

49.18 

1.7 

13.59 

3.75 

1.7 

26.81 

67.65 

2.6 

3.14 

56.69 

2.6 

13.26 

26.70 

2.6 

41.92 

49.41 

2.7 

13.72 

3.96 

2.7 

26:98 

67.73 

3.6 

3.27 

57.02 

3.6 

13.45 

26.99 

3.6 

42.14 

49.67 

3.7 

13.85 

4.17 

3.7 

27.15 

57.80 

4.6 

3.40 

57.38 

4.6 

13.62 

27.28 

4.6 

42.35 

49.94 

4.7 

13.97 

4.37 

4.7 

27.33 

67.90 

5.6 

3.50 

57.76 

5.6 

13.81 

27.53 

5.6 

42.55 

50.25 

5.7 

14.09 

4.54 

5.7 

27.50 

58.04 

6.6 

3.61 

58.15 

6.6 

14.01 

27.78 

6.6 

42.75 

50.57 

6.7 

14.21 

4.70 

6.7 

27.68 

68.19 

7.6 

3.70 

58.53 

7.6 

14.23 

28.02 

7.6 

42.93 

50.90 

7.7 

14.33 

4.85 

7.7 

27.84 

58.37 

8.5 

3.77 

58.91 

8.6 

14.47 

28.28 

8.6 

43.07 

51.23 

8.7 

14.46 

5.01 

8.7 

27.99 

58.54 

9.5 

3.83 

59.29 

9.6 

14.72 

28.55 

9.6 

48.21 

51.56 

9.7 

14.60 

5.18 

9.7 

28.13 

68.73 

10.5 

3.88 

59.63 

10.6 

14.97 

28.83 

10.6 

43.34 

61.86 

10.7 

14.73 

5.37 

10.7 

28.27 

68.91 

11.5 

3.94 

59.96 

11.6 

15.20 

29.15 

11.6 

43.46 

52.14 

11.7 

14.87 

5.58 

11.7 

28.40 

69.07 

12.5 

3.99 

60.29 

12.6 

15.41 

29.47 

12.6 

43.59 

52.42 

12.6 

15.00 

5.81 

12.7 

28.53 

69.21 

13.5 

4.05 

60.60 

13.6 

15.60 

29.80 

13.6 

43.72 

52.70 

13.6 

15.13 

6.05 

13.7 

28.65 

69.36 

14.5 

4.11 

60.92 

14.6 

15.75 

30.15 

14.6 

43.87 

52.96 

14.6 

15.24 

6.32 

14.7 

28.79 

69.49 

15.5 

4.20 

61.23 

15.6 

15.88 

30.50 

15.6 

44.01 

53.22. 

15.6 

15.35 

6.59 

15.7 

28.92 

69.63 

16.5 

4.27 

61.56 

16.6 

15.98 

30.82 

16.6 

44.16 

53.49 

16.6 

15.47 

6.86 

16.7 

29.06 

59.77 

17.5 

4.35 

61.90 

17.6 

16.08 

31.15 

17.6 

44.31 

53.77 

17.6 

15.58 

7.13 

17.6 

29.21 

69.92 

18.5 

4.42 

62.25 

18.6 

16.15 

31.47 

18.6 

44.47 

64.08 

18.6 

16.67 

7.40 

18.6 

29.36 

60.07 

19.5 

4.48 

62.62 

19.6 

16.23 

31.76 

19.6 

44.62 

54.40 

19.6 

15.77 

7.65 

19.6 

29.51 

60.25 

20.5 

4.54 

62.98 

20.5 

16.31 

32.05. 

20.6 

44.77 

54.72 

20.6 

15.86 

7.90 

20.6 

29.66 

60.44 

21.5 

4.60 

63.36 

21.5 

16.39 

32.34 

2i:6 

44.91 

55.06 

21.6 

15.97 

8.13 

21.6 

29.80 

60.63 

22.5 

4.64 

63.74 

22.5 

16.48 

32.63 

22.6 

45.02 

55.41 

22.6 

16.07 

8.35 

22.6 

29.95 

60.87 

23.5 

4.67 

64.13 

23.5 

16.59 

32.91 

23.6 

45.12 

55.76 

23.6 

16.16 

8.58 

23.6 

30.08 

61.10 

24.5 

4.68 

64.49 

24.5 

16.70 

33.20 

24.6 

45.22 

.56.10 

24.6 

.16.27 

8.82 

24.6 

30.21 

61.31 

25.5 

4.69 

64.84 

25.5 

16.81 

33.51 

25.5 

45.31 

56.44 

25.6 

16.37 

9.09 

25.6 

30.31 

61.52 

26.5 

4.71 

65.18 

26.5 

16.89 

33.84 

26.5 

45.39 

56.74 

2C.6 

16.47 

9.35 

20.6 

30.42 

61.73 

27.5 

4.74 

65.49 

27.5 

16.94 

34.18 

27.5 

45.48 

57.03 

27.6 

16.56 

9.65 

27.6 

30.53 

61.92 

28.5 

4.77 

65.81 

28.5 

16.95 

34.55 

28.6 

45.58 

57.31. 

28.6 

16.65 

9.97 

28.6 

30.65 

62.10 

29.5 

4.82 

66.13 

29.5 

16.93 

34.90 

29.5 

45.70 

57.60 

29.6 

16.73 

10.30 

29.6 

30.78 

62.26 

30.5 

4M 

66.46 

30.5 

16.87 

35.24 

30.& 

45.83 

57.91 

30.6 

16.79 

10.63 

30.6 

3a91 

62.44 

31.5 

4.91 

66.83 

31.5 

16.80 

35.57 

31.5 

45.95 

58.23 

31.6 

16.85 

10.95 

31.6 

31.05 

62.62 

8.57        -8.51 

23.32      +23.29 

9.89       '9.84 

7.34       + 

7.27 

6.24       -6.16 

14»»    13«  46-.350 

15^     3«     2-.510 

Ib^  24»  23«.351 

16»»  54»  ] 

.2«.991 

17»»   16»  17«.234 

-83*»   17'    54".52 

+87*  32'    42".66 

-84*  11'    55".43 

+82*  10'    2 

ll".42 

-80*  47*    14'/.27 

5934*»- 

-1919- 

17 
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CmCUMPOLAfi  STAAS. 

FOR  THE  UPPBB  TRANSIT  AT  WASHINGTON. 


iVtamUhtMlM. 

XOotaBtU. 

X  VnuB  Mlnorit. 

76  ]>iaooiiis. 

liitg.4.4 

Mag.  6.2 

Mag.  6.6 

Mag.  6.6 

Mag.  6.7 

WadL 
Mmp 

Risht 
8km. 

DwU- 

WMfa. 

Umn 

Right 
Afloni* 

nmtion. 

Vfuh. 

IfMIl 

Time. 

R^t 

Wash. 
Iten 

TlllM. 

Rli^t 

Aaoen- 

fikm. 

DecU- 
nation. 

Wash. 
Mean 
Tima. 

Right 
Ajooh- 

Decli- 
natif>fi. 

h  m 

•  # 

h  m 

•   f 

h  m 

•    t 

j    h  m 

•    t 

h  m 

•    t 

Apr. 

17  68 

+8636 
0t 

Apr. 

18    7 

-8739 

Apr. 

18  69 

+89  0 

Apr. 

19  31 

-8912 

Apr. 

20  48 

+8213 

0.7 

16.90 

36.07 

0.7 

48.20 

29.36 

0.8 

33.64 

69.60 

0.8 

19.21 

47.92 

0.8 

26.09 

49.32 

1.7 

16.26 

36.18 

1.7 

48.80 

29.36 

1.8 

34.98 

69.63 

1.8 

20.87 

47.78 

1.8 

26.26 

49.18 

2.7 

16.60 

36.31 

2.7 

49.44 

29.36 

2.8 

36.26 

69.67 

2.8 

22.61 

47.63 

2.8 

26.41 

49.08 

3.7 

16.93 

36.43 

3.7 

60.11 

29.36 

3.8 

37.43 

69.73 

3.8 

24.46 

47.49 

3.8 

26.67 

48.99 

4.7 

17.26 

36.64 

4.7 

60.80 

29.38 

4.8 

38.66 

69.79 

4.8 

26.42 

47.87 

4.8 

26.72 

48.91 

6.7 

17.68 

«».66 

6.7 

61.60 

29.42 

6.8 

39.63 

69.81 

6.8 

28.43 

47.27 

6.8 

26.86 

48.82 

6.7 

17.86 

36.76 

6.7 

62.19 

29.60 

6.8 

40.70 

69.82 

6.8 

30.47 

47.20 

6.8 

27.00 

48.71 

7.7 

18.16 

36.84 

7.7 

62.86 

29.69 

7.7 

41.80 

69.83 

7.8 

32.47 

47.16 

7.8 

27.13 

48.58 

8.7 

18.49 

36.93 

8.7 

63.49 

29.70 

8.7 

42.96 

69.83 

8.8 

34.41 

47.11 

8.8 

27.27 

48.46 

9.7 

18.83 

36.02 

9.7 

64.09 

29.80 

9.7 

44.20 

69.84 

9.8 

36.24 

47.07 

9.8 

27.41 

48.33 

10.7 

19.19 

36.16 

10.7 

64.66 

29.90 

10.7 

46.49 

69.86 

10.8 

37.97 

47.04 

10.8 

27.66 

48.21 

11.7 

19.66 

36.28 

11.7 

66.20 

29.99 

11.7 

46.83 

69.89 

11.8 

39.66 

47.01 

11.8 

27.71 

48.10 

12.7 

19.92 

36.41 

12.7 

66.72 

30.09 

12.7 

48.18 

69.94 

12.8 

41.29 

46.97 

12.8 

27.89 

48.00 

13.7 

20.27 

36.68 

13.7 

66.27 

30.16 

13.7 

49.63 

60.02 

13.8 

42.91 

46.92 

13.8 

28.06 

47.92 

14.7 

20.61 

36.76 

14.7 

66.82 

30.22 

14.7 

60.84 

60.12 

14.8 

44.66 

46.87 

14.8 

28.24 

47.86 

16.7 

20.94 

36.96 

16.7 

67.39 

30.29 

16.7 

62.12 

60.23 

16.7 

46.26 

46.80 

16.8 

28.40 

47.80 

16.7 

21.26 

37.16 

16.7 

67.97 

30.87 

16.7 

63.36 

60.34 

16.7 

48.00 

46.74 

16.8 

28.67 

47.77 

17.7 

21.66 

37.36 

17.7 

68.67 

30.46 

17.7 

64.63 

60.46 

17.7 

49.79 

46.70 

17.8 

28.74 

47.76 

18.7 

21.86 

37.66 

18.7 

69.18 

30.66 

18.7 

66.66 

60.67 

18.7 

61.66 

46.66 

18.8 

28.90 

47.76 

19.7 

22.13 

37.76 

19.7 

69.80 

30.66 

19.7 

66.76 

60.70 

19.7 

63.66 

46.63 

19.8 

29.06 

47.74 

20.7 

22.40 

37.94 

20.7 

60.43 

30.77 

20.7 

67.80 

60.81 

20.7 

66.51 

46.62 

20.8 

29.21 

47.72 

21.7 

22.67 

38.11 

21.7 

61.06 

30.91 

21.7 

68.84 

60.92 

21.7 

67.46 

46.62 

21.8 

29.36 

47.70 

22.7 

22.94 

38.28 

22.7 

61.66 

31.08 

22.7 

69.91 

61.02 

22.7 

69.38 

46.66 

22.8 

29.61 

47.67 

23.7 

23.22 

38.46 

23.7 

62.22 

31.26 

23.7 

61.00 

61.11 

23.7 

61.24 

46.68 

23.8 

29.66 

47.64 

24.7 

23.61 

38.62 

24.7 

62.76 

31.40 

24.7 

62.13 

61.21 

24.7 

63.04 

46.73 

24.8 

29.82 

47.60 

26.7 

23.81 

38.80 

26.7 

63.27 

31.66 

26.7 

63.31 

61.34 

26.7 

64.74 

46.77 

26.8 

29.97 

47.56 

26.7 

24.11 

39.01 

26.7 

63.77 

31.71 

26.7 

64.63 

61.46 

26.7 

66.37 

46.81 

26.8 

30.16 

47.66 

27.7 

24.41 

39.24 

27.7 

64.26 

31.86 

27.7 

66.76 

61.61 

27.7 

67.97 

46.83 

27.8 

30.33 

47.65 

28.6 

24.70 

39.60 

28.7 

64.76 

31.97 

28.7 

66.93 

61.79 

28.7 

69.69 

46.84 

28.8 

30.60 

47.59 

29.6 

24.96 

39.77 

29.7 

66.28 

32.09 

29.7 

68.04 

61.99 

29.7 

71.25 

46.83 

29.8 

30.68 

47.64 

80.6 

26.20 

40.04 

30.6 

66.84 

32.21 

30.7 

69.08 

62.20 

80.7 

73.01 

46.82 

30.8 

30.85 

47.72 

81.6 

26.41 

40.31 

31.6 

66.44 

32.36 

31.7 

70.03 

62.41 

31.7 

74.86 

46.82 

31.8 

31.02 

47.81 

16.91      +16.88 

24.48     -24.46 

68.27     +68.26 

72.81     -72.80 

7.40       +7.33 

17'   68-  22«.311 

18^     7«  23».343 

19^    0-  16«.079 

Iff"  30"  60*.769 

20>»  48»  32M46 

+86*» 

36'    C 

1".04 

-87* 

39'    6 

0".89  1 

+89** 

1'    1 

2".80  1 

-89* 

13'    1 

3".36  1 

+82*» 

13'    5 

6".82 
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APPAEENT  PLACES  OF  STARS,  1919. 

CmCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  Urate  Minorla. 
(PolanB,) 
Mag.  2.1 

4  O.  OotantU. 
Mag.  5.6 

OroomMdffe  760. 
Mag.  6.7 

Oroombildfe  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Bight 
Ascen- 
sion. 

nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Tlma. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tlma. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

b  m 

•   / 

b  m 

•   / 

h  m 

•  / 

h  m 

•    / 

b  m 

•    1 

Hay 

0  57 

+8549 

May 

130 

+8852 
It 

May 

141 

-8510 

May 

410 

+8520 
If 

May 

535 

+85  9 

0.9 

16.95 

25.54 

0.9 

S 

39.45 

23.75 

0.9 

35.12 

30.40 

1.1 

s 
35.11 

37.35 

1.1 

8 

50.65 

44.31 

1.9 

17.16 

25.30 

1.9 

40.05 

23.48 

1.9 

35.12 

30.01 

2.1 

35.10 

37.06 

2.1 

50.55 

44.04 

2.9 

17.35 

25.10 

2.9 

40.63 

23.24 

2.9 

35.13 

29.60 

3.1 

35.08 

36.77 

3.1 

50.45 

43.80 

3.9 

17.54 

24.90 

3.9 

41.14 

23.00 

3.9 

35.17 

29.20 

4.1 

35.05 

36.50 

4.1 

50.36 

43.57 

4.9 

17.70 

24.69 

4.9 

41.60 

22.76 

4.9 

35.22 

28.80 

5.1 

S5.01 

36.24 

5.1 

50.26 

43.36 

5.9 

17.85 

24.47 

5.9 

42.02 

22.52 

5.9 

35.31 

28.40 

6.1 

34.96 

35.98 

6.1 

50.14 

43.14 

6.9 

18.00 

24.23 

6.9 

42.42 

22.25 

6.9 

35.39 

28.03 

7.1 

34.90 

35.72 

7.1 

50.01 

42.91 

7.9 

18.15 

23.98 

7.9 

42.85 

21.99 

7.9 

35.47 

27.68 

8.0 

34  83 

35.44 

8.1 

49.86 

42.67 

8.9 

18.32 

23.73 

8.9 

43.33 

21.71 

8.9 

35.55 

27.35 

9.0 

34.76 

35.12 

9.1 

49.72 

42.41 

9.9 

18.50 

23.46 

9.9 

43.88 

21.41 

9.9 

35.61 

27.03 

10.0 

34.71 

34.80 

10.1 

49.57 

42.14 

10.9 

18.72 

23.20 

10.9 

44.50 

21.12. 

10.9 

35.67 

26.72 

11.0 

34.69 

34.46 

11.1 

49.44 

41.86 

11.9 

18.94 

22.95 

11.9 

45.18 

20.83 

11.9 

35.73 

26.41 

12.0 

34.68 

34.11 

12.1 

49.33 

41.54 

12.9 

19.17 

22.70 

12.9 

45.91 

20.56 

12.9 

35.78 

26.09 

13.0 

34.68 

33.77 

13.1 

49.22 

41.22 

13.9 

19.41 

22.47 

13.9 

46.67 

20.32 

13.9 

35.84 

25.76 

14.0 

34.69 

33.45 

14.1 

49.12 

40.92 

14.9 

19.66 

22.27 

14.9 

47.45 

20.08, 

14.9 

35.90 

25.43 

15.0 

34.70 

33.12 

15.1 

49.06 

40.62 

15.9 

19.91 

22.oa 

15.9 

48.23 

19.84^ 

15.9 

35.97 

25.07. 

16.0 

34.74 

32.82 

16.1 

49.00 

40.83 

16.9 

20.16 

21.91 

16.9 

49.00 

19.62 

16.9 

36.06 

24.71 

17.0 

34.78 

32.53 

17.1 

48.95 

40.03 

17.9 

20.40 

21.75 

17.9 

49.76 

19.42 

17.9 

36.15 

24.35 

18.0 

34.82 

32.24 

18.1 

48.90 

39.76 

18.9 

20.63 

21.59 

18.9 

50.47 

19.21 

18.9 

36.26 

24.00 

19.0 

34.85 

31.95 

19.1 

48.85 

39.49 

19.9 

20.85 

21.44 

19.9 

51.15 

19.01 

19.9 

36.37 

23.65 

20.0 

34.89 

31.69 

20.1 

48.80 

39.22 

20.9 

21.05 

21.26 

20.9 

51.81 

18.81 

20.9 

36.50 

23.31 

21.0 

34.90 

31.43 

21.1 

48.74 

38.98 

21.9 

21.25 

21.09 

21.9 

52.47 

18.58 

21.9 

36.64 

22.98 

22.0 

34.91 

31.15 

22.1 

48.66 

38.71 

22.9 

21.48 

20.91 

22.9 

53.16 

18.36 

22.9 

36.78 

22.66 

23.0 

■j4.«74 

30.84 

23.1 

48.58 

88.43 

23.9 

21.71 

20.72 

23.9 

53.89 

18.13 

23.9 

36.92 

22.37 

24.0 

34.97 

30.53 

24.1 

48.52 

38.13 

24.9 

21.97 

20.53 

24.9 

54.70 

17.89 

24.9 

37.03 

22.08 

25.0 

34.99 

30.22 

25.1 

48.45 

87.81 

25.9 

22.24 

20.35 

25.9 

55.61 

17.66 

25.9 

37.13 

21.81 

25.9 

35.03 

29.88 

26.1 

48.39 

37.48 

26.9 

22.53 

20.19 

26.9 

56.58 

17.45 

26.9 

37.23 

21.53 

26.9 

35.10 

29.53 

27.1 

48.35 

87.13 

27.9 

22.85 

20.05 

27.9 

57.61 

17.25 

27.9 

37.32 

21.24 

27.9 

35.20 

29.19 

28.1 

48.35 

36.79 

28.9 

23.16 

19.94 

28.9 

58.65 

17.09 

28.9 

37.43 

20.92 

28.9 

35.33 

28.90 

29.0 

48.37 

36.47 

29.9 

23.45 

19.84 

29.9 

59.66 

16.95 

29.9 

37.55 

20.59 

29.9 

35.45 

28.61 

30.0 

48.40 

36.15 

30.9 

23.74 

19.76 

30.9 

60.61 

16.81 

30.9 

37.68 

20.25 

30.9 

35.57 

28.34 

31.0 

48.43 

35.87 

31.8 

24.01 

19.69 

31.9 

61.50 

16.68 : 

31.9 

37.83 

19.90 

31.9 

35.68 

28.09 

32.0 

48.46 

85.58 

13.73      +13.69 

50.81      +50.80 

11.89      -11.84 

12.32      +12.28 

11.86      +11.81 

0^   bl^  24-.633 

Ih  3iin  11..709 

Ih  4im  54«.846 

4h   io"»  37'. 831 

5^  35™  50*. 330 

+85*» 

49'    2 

54".14 

+88*» 

52'    2 

I0".55 

-85° 

10'    4 

5".22  1 

+85° 

20'    2 

•8".88 

+85° 

9'    a 

i4".51 
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81  G.  Mentrae. 

f  Mense. 

61  H.  Cephel. 

86  H.  Camelop. 

7  O.  Ootmtis. 

Mag.  6.2 

Mag.  5.6 

Mag.  6.3 

Mag.  5.1 

Mi^.  6.4 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 

Wash. 
Mean 
Time. 

Right 

A^^cen- 

sian. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

1 

Rl^t 
Ascen- 
sion. 

Decli- 
nation. 

WadL 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
naUoiu 

h  m 

O         / 

h  m 

•    t 

h  m 

O        1 

h  m 

e     f 

h  m 

•   t 

May 

545 

-8449 

May 

6  46 

-8044 

May 

7    2 

+8710 

May 

714 

+8234 

It 

May 

715 

-8664 
tt 

1.1 

33.54 

61.16 

1.2 

41.72 

9.77 

1.2 

8 

66.96 

53.89 

1.2 

11.08 

26.59 

1.2 

18.77 

46.46 

2.1 

33.29 

60.98 

2.2 

41.58 

9.67 

2.2 

66.65 

53.70 

2.2 

10.97 

26.43 

2.2 

18.31 

45.41 

3.1 

33.05 

60.75 

3.2 

41.44 

9.54 

3.2 

66.36 

53.52 

3.2 

10.87 

26.29 

3.2 

17.83 

45.36 

4.1 

32.82 

60.52 

4.2 

41.30 

9.40 

4.2 

66.08 

53.37 

4.2 

10.77 

26.13 

4.2 

17.36 

45.26 

5.1 

32.62 

60.28 

5.2 

41.16 

9.23 

5.2 

65.80 

53.22 

5.2 

10.66 

25.99 

5.2 

16.90 

46.16 

6.1 

32.41 

60.01 

6.2 

41.02 

9.04 

6.2 

Qd.48 

53.07 

6.2 

10.53 

25.87 

6.2 

16.46 

46.02 

7.1 

32.22 

59.75 

7.2 

40.89 

8.84 

7.2 

65.15 

52.92 

7.2 

10.41 

25.75 

7.2 

16.05 

44.88 

8.1 

32.05 

59.50 

8.2 

40.76 

8.66 

8.2 

64.78 

52.75 

8.2 

10.27 

25.62 

8.2 

15.66 

44.78 

9.1 

31.87 

59.25 

9.2 

40.66 

8.48 

9.2 

64.42 

52.58 

9.2 

10.13 

25.47 

9.2 

15.27 

44.60 

10.1    31.70 

59.01 

10.1 

40.54 

8.32 

10.2 

64.04 

52.39 

10:2 

9.99 

25.29 

10.2 

14.91 

44.47 

11.1    31.53 

58.79 

11.1 

40.43 

8.16 

11.2 

63.67 

52.16 

11.2 

9.84 

25.11 

11.2 

14.66 

44.37 

12.1 

31.36 

58.58 

12.1 

40.32 

8.01 

12.2 

63.83 

51.94 

12.2 

9.70 

24.89 

12.2 

14.19 

44.26 

13.1 

31.19 

58.36 

13.1 

40.21 

7.86 

13.2 

62.99 

51.71 

13.2 

9.58 

24.67 

;13.2 

13.82 

44.15 

14.1 

31.01 

58.14 

14.1 

40.09 

7.71 

14.2 

62.70 

51.46 

14.2 

9.45 

24.44 

14.2 

13.44 

44.05 

15.1 

30.83 

57.92 

15.1 

39.98 

7.56 

15:1 

62.41 

51.20 

15.2 

9.35 

24.21 

15.2 

13.05 

43.95 

16.1 

30.65 

57.69 

16.1 

39:86 

7.38 

16.1 

62.16 

50.94 

16:2 

9.26 

23.97 

16.2 

12.66 

43.82 

17.1 

30.47 

57.45 

17:i 

39:73 

7.20 

17:1 

61.91 

50.71 

17.1 

9.16 

23.74 

17.2 

12.26 

43.69 

18.1 

30.29 

57.17 

18:1 

39.62 

6.99 

18:1 

61.68 

50.49 

18.1 

9.08 

23:55 

18.1 

11.84 

43.51 

19.1 

30.12 

56.88 

19.1 

39.51 

6.77 

19:1 

61.46- 

50.26 

19.1 

9.00 

23:34 

19.1 

11.45 

43.34 

20.1 

29.95 

56.58 

20.1 

39.39 

6.55- 

20;l 

61.24 

50.03 

20.1 

8.91 

23.15 

20.1 

11.06 

43.16 

21.1 

29.80 

56.28 

21.1 

39.28 

6.30' 

2ia 

61.00 

49.81 

21.1 

8.82 

22.96 

21.1 

10.67 

42.97 

22.1 

29.66 

55.98 

22:i' 

39.18 

6.05' 

22.1 

«0:73 

49.60 

22.1 

8.73 

22.77 

22.1 

10.32 

42.77 

23.1 

29.54 

55.68 

23.1 

39.07 

5.80 

23:1 

60.46 

49.38 

23.1 

8.63 

22.57 

23.1 

9.99 

42.56 

24.1 

29.42 

55.39 

24.1 

38.98 

5.57' 

24.1 

60.19 

49.15 

24.1 

8.62 

22.34 

24.1 

9.67 

42.37 

25.1 

29.30 

55.11 

25:1 

38.89 

5.37 

25.1 

59.92 

48:89 

25.1 

8.40 

22.09 

25.1 

9.35 

42.20 

26.1 

29.17 

54.86 

26.1 

38:80 

5.16 

26.1 

59.66 

48:61- 

26.1 

8.29 

21.82 

26.1 

9.04 

42.06 

27:1 

29.04 

■54.63 

27.1 

38.70 

4.^6 

27.1 

59.43 

48.30' 

27.1 

8.20 

21.53 

27.1 

8.73 

41.90 

28.1 

28.90 

54.39 

28.1 

38:61 

4.78 

28.1 

59:24 

47.98 

28:i 

8.13 

21.23 

28.1 

8.89 

41.75 

29.1 

28.76 

54.12 

29.1 

38.52 

4.59 

29:1 

59.08 

47.67 

29.1 

8.08 

20.94 

29.1 

8.08 

41.60 

30.1 

28.61 

53.84 

30.1 

38.42 

4.36 

30:1 

58.95 

47.38 

30.1 

8.03 

20.66 

80.1 

7.67 

41.48 

31.0 

28.46 

53.52 

31:1 

38.31 

'4.10- 

3i:i 

i68:84 

47:10 

31:1 

7.99 

20.40 

31.1 

7.30 

41.28 

32.0 

28.33 

63.19 

32:1 

38.21 

3.83 

32.1 

58173 

46.83 

32.1 

7.95 

20.16 

32.1 

6.94 

41.00 

11.10      -11.06 

6.^1       -6.13 

20.33     +20.81 

7.74       +7:67 

18.66     -18.64 

&^  45»  51«.396 

fl^  46"»  48V653 

r»     3«    2- .335 

7>»  14«"  7«.912 

7^  16"  89-.691 

-84^ 

49'    4 

4".27  1 

-80*^ 

48'    4 

6'M4  1 

+87^ 

10'    4 

8"'.86  1 

+82*> 

84'    1 

7".32  1 

-86« 

54'    ] 

19".76 
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APPARENT  PLACES  O'F  STARS,  1919. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SOctantif. 

Mag.  4.1 

Oroombzldfe  2888. 
Mag.  7.2 

Mag.  5:7 

€  TTrs«  Minorls. 
Mag.  4.4 

• 

69  Q.  Apodis. 
Biag.  5.9 

Wash. 
Mean 

Time. 

Rl^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tlma 

Ri^t 
Ascen- 
sion. 

DeoU* 
nation. 

Waab. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

O        / 

h  m 

•   / 

h  m 

e      / 

h  m 

•    t 

h  m 

May 

1414 

-8318 

May 

15   3 

+8732 

May 

15  24 

-8411 

May 

16  64 

+8210 

May 

1716 

-8047 

$$ 

1.6 

4.91 

6.83 

1.5 

16.80 

35.57 

1.5 

45.96 

68.23 

1.6 

s 
16.85 

10.95 

1.6 

31.05 

2.62 

2.6 

4.96 

7.21 

2.5 

16.73 

35.86 

2.5 

46.08 

58.57 

2.6 

16.91 

11.24 

2.6 

31.20 

2.84 

3.5 

5.00 

7.58 

3.5 

16.67 

36.14 

3.6 

46.19 

58.93 

3.6 

16.96 

11.52 

3.6 

31.35 

3.08 

4.5 

5.01 

7.95 

4.5 

16.63 

36.42 

4.6 

46.29 

59.30 

4.6 

17.02 

11.78 

4.6 

31.47 

3.35 

6.6 

5.02 

8.34 

5.5 

16.61 

36.69 

5.5 

46.37 

59.67 

5.6 

17.09 

12.04 

5.6 

31.60 

3.61 

6.6 

6.01 

8.71 

6.5 

16.60 

36.97 

6.6 

46.43 

60.02 

6.6 

17.16 

12.30 

6.6 

31.70 

3.89 

7.6 

4.97 

9.05 

7.5 

16.60 

37.28 

7.5 

46.49 

60.36 

7.6 

17.23 

12.57 

7.6 

31.80 

4.17 

8.6 

4.96 

9.38 

8.5 

16.59 

37.60 

8.5 

46.63 

60.68 

8.6 

17.30 

12.88 

8.6 

31.89 

4.40 

9.5 

4.94 

9.70 

9.5 

16.56 

37.94 

9.5 

46.57 

60.99 

9.6 

17.37 

13.19 

9.6 

31.98 

4.65 

10.5 

4.92 

9.98 

10.5 

16.48 

38.30 

10.5 

46.61 

61.29 

10.6 

17.43 

13.52 

io.6 

32.07 

4.87 

11.6 

4.91 

10.28 

11.5 

16.39 

38.65 

11.5 

46.65 

61.58 

11.6 

17.49 

13.86 

11.6 

82.15 

5.09 

12.6 

4.90 

10.57 

12.5 

16.29 

38.99 

12.5 

46.71 

61.87 

12.6 

17.54 

14.23 

12.6 

32.24 

5.31 

13.5 

4.90 

10.89 

13.5 

16.15 

39.33 

13.5 

46.78 

62.18 

13.6 

17.58 

14.57 

13.6 

32.34 

5.53 

14.4 

4.89 

11.20 

14.5 

15.98 

39.66 

14.5 

46.84 

62.49 

14.6 

17.6^ 

14.92 

14.6 

32.44 

5.75 

15.4 

4.89 

11.52 

15.5 

15.81 

39.97 

15.5 

46.91 

62.80 

15.6 

17.65 

15.26 

15.6 

32.55 

5.97 

16.4 

4.89 

11.85 

16.5 

15.65 

40.26 

16.5 

46.97 

63.13 

16.6 

17.68 

15.59 

16.6 

32.66 

6.22 

17.4 

4.88 

12.20 

17.5 

15.47 

40.66 

17.5 

47.03 

63.47 

17.6 

17.71 

15.92 

17.6 

32.77 

6.48 

18.4 

4.85 

12.54 

18.5 

15.30 

40.82 

18.5 

47.08 

63.84 

18.5 

17.72 

16.22 

18.6 

32.87 

6.76 

19.4 

4.82 

12.91 

19.5 

15.14 

4i;il 

19.5 

47.11 

64.20 

19.5 

17.75 

16.51 

19.6 

32.97 

7.05 

20.4 

4.78 

13.25 

20.5 

15.00 

41.37 

20.5 

47.12 

64.54 

20.5 

17.78 

16.81 

20.6 

33.06 

7.34 

21.4 

4.73 

13.58 

21.5 

14.86 

41.64 

2i.5 

47.13 

64.89 

21.5 

17.81 

17.10 

21.6 

33.14 

7.66 

2S.4 

4.66 

13.91 

22.5 

14.72 

41.93 

22.5 

47.14 

65.23 

22.5 

17.84 

17.41 

22.6 

33.20 

7.93 

23.4 

4.60 

14.19 

23.5 

14.57 

42.24 

23.6 

47.13 

65.54 

23.5 

17.87 

17.73 

23.6 

33.26 

8.21 

24.4 

4.54 

14.47 

24.5 

14.39 

42.55 

1 

24.5 

il7.13 

65.83 

24.5 

17.88 

18.07 

24.5 

33.32 

8.47 

25.4 

4.49 

14.73 

25.5 

14.18 

42.87 

26.5 

47.13 

66.12 

25.5 

17.90 

18.44 

25.5 

33.39 

8.72 

26.4 

4.45 

15.00 

26.4 

13.93 

43.19 

26.5 

47.14 

66.42 

26.5 

17.91 

18.81 

26.5 

33.45 

8.96 

27.4 

4.42 

15.28 

27.4 

13.65 

43.49 

27.5 

47.18 

66.71 

27.5 

17.91 

19.18 

27.5 

33.54 

9.18 

28.4 

4.39 

15.58 

28.4 

13.33 

43.78 

28.5 

47.21 

67.02 

28.5 

17.90 

19.55 

28.5 

33.63 

9.44 

29.4 

4.36 

15.89 

29.4 

13.01 

44.03 

29.5 

47.25 

67.35 

29.5 

17.89 

19.88 

29.5 

33.71 

9.70 

30.4 

4.33 

16.23 

30.4 

12.71 

44.27 

30.5 

47.27 

67.69 

30.5 

17.87 

20.20 

30.5 

33.81 

9.97 

S1.4 

4.29 

16.58 

31.4 

12.42 

44.50 

31.5 

47.28 

68.03 

31.5 

17.85 

20.49 

31.5 

33.90 

10.28 

32.4' 

4.22 

16.91 

32.4 

12.17 

44.73 

32.4 

47.28 

68.40 

32.5 

17.83 

20.78 

32.5 

33:97 

10.61 

8.58        -8.52 

23.34     +23.32 

9.90       -9.86 

7.34       +7^27 

6.24       - 

6.16 

14^    13»  46-.350 

15»»     3«    2«.510 

15»>  24»  23».351 

!&"  54»  12-.991 

17h  ie»  1 

7-.2S4 

-83** 

17'    e 

4".52 

+87^ 

32'    4 

i2".66  1 

-84° 

11'  e 

^".4S  1 

+82** 

10'    2 

1".42  1 

-8D« 

47'    1 

4".27 
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i  IJtwm  Iffinoils. 

XOctantii. 

X  JSnm  MlBOilt. 

'     a  Oeteatli. 

76  IMoonig. 

Mag.  4.4 

Mag.  5:2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
lietn 

Ttme. 

Rigbt 
Ascen- 
sion. 

DecU- 
natJon. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

DocU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 

Sim. 

nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dadi- 
nation. 

Wash. 
Mean 

Time. 

Right 
Aseen- 

SiCQ. 

DecU- 
natioD, 

h  m 

O        / 

h  m 

o      / 

h  m 

•    / 

h  m 

O       1 

h  m 

•   # 

liay 

17  58 

+8636 

May 

18    8 

-8739 

ft 

May 

19    0 

+89  1 

If 

May 

19  32 

-8912 

ff 

May 

2048 

+82  IS 

ft 

1.6 

25.41 

40.31 

1.6 

6.44 

32.35 

1.7 

10.03 

2.41 

1.7 

14.86 

46.82 

1.8 

31.02 

47.81 

2.6 

25.60 

40.56 

2.6 

7.04 

32.51 

2.7 

10.92 

2.61 

2.7 

16.79 

46.85 

2.8 

31.17 

47.90 

3.6 

25.80 

40.79 

3.6 

7.64 

32.69 

3.7 

11.76 

2.79 

3.7 

18.75 

46.89 

3.8 

31.32 

47.96 

4.6 

25.99 

41.01 

4.6 

8.21 

32.88 

4.7 

12.63 

2.96 

4.7 

20.67 

46.95 

4.7 

31.46 

48.03 

5.6 

26.21 

41.22 

5.6 

8.75 

33.11 

5.7 

13.51 

3.11 

5.7 

22.53 

47.03 

5.7 

31.60 

48.08 

6.6 

26.43 

41.44 

6.6 

9.24 

33.34 

6.7 

14.46 

3.26 

6.7 

24.29 

47.13 

6.7 

31.75 

48.12 

7.6 

26.67 

41.68 

7.6 

9.70 

33.56 

7.7 

15.46 

3.43 

7.7 

25.95 

47.24 

7.7 

31.90 

48.16 

8.6 

26.91 

41.93 

8.6 

10.13 

33.78 

8.7 

16.51 

3.61 

8.7 

27.51 

47.35 

8.7 

32.07 

48.21 

9.6 

27.15 

42.20 

9.6 

10.55 

33.98 

9.7 

17.58 

3.79 

9.7 

29.01 

47.45 

9.7 

32.24 

48.25 

10.6 

27.39 

42.47 

10.6 

10.96 

34.16 

10.7 

18.63 

4.01 

10.7 

30.47 

47.55 

10.7 

32.41 

48.34 

11.6 

27.61 

42.76 

11.6 

11.37 

«j4.o4 

11.7 

19.67 

4.24 

11;7 

31.95 

47.63 

11.7 

32.58 

48.44 

12.6 

27.81 

43.07 

12.6 

11.80 

34.62 

12.7 

20.65 

4.48 

12.7 

33.44 

47.71 

12,7 

32.75 

48.56 

13.6 

28.01 

43.38 

13.6 

12.26 

34.69 

13.6 

21.57 

4.72 

13.7 

34.97 

47.79 

13.7 

32.98 

48.69 

14.6 

28.18 

43.69 

14.6 

12.71 

34.87 

14.6 

22.44 

4.97 

14.7 

36.56 

47.85 

14.7 

38.08 

48.84 

15.6 

28.33 

44.01 

15.6 

13.17 

35.06 

15.6 

23.25 

5.24 

15.7 

38.19 

47.93 

15.7 

33.24 

48.99 

16.6 

28.48 

44.30 

16.6 

13.65 

35.28 

16.6 

24.01 

5.50 

16.7 

39.86 

48.02 

16.7 

83.89 

49.15 

17.6 

28.62 

44.60 

17.6 

14.12 

35.51 

17.6 

24.72 

5.75 

17.7 

41.56 

48.12 

17.7 

33  54 

49.29 

18.6 

28.75 

44.89 

18.6 

14;59 

35.75 

18.6 

25.41 

5.99 

18.7 

43.27 

48.26 

18.7 

33.69 

49.44 

19.6 

28.88 

45.16 

19.6 

15.05 

36.00 

19.6 

26.08 

6.23 

19;7 

44.96 

48.40 

19.7 

33.82 

49.58 

20.6 

29.01 

45.4* 

20.6 

15.47 

36.26 

20.6 

26.77 

6.46 

20;7 

46.58 

48.66 

20.7 

38:96 

49.71 

21.6 

29.15 

45.69 

21.6 

15.85 

36.63 

21.6 

27.50 

6.68 

21.6 

48.12 

48.72 

21.7 

34:09 

49.84 

22.6 

29.30 

45.97 

22.6 

16.20 

36.78 

22.6 

28.27 

6.91' 

22.6 

49.58 

48.88 

22.7 

34.28 

49.95 

23.6 

29.45 

46.25 

23.6 

16.54 

37.03 

23.6 

29.07 

7.14 

28.6 

50.95 

49.04 

23.7 

34.38 

50.09 

24.6 

29.60 

46.56 

24.8 

16.86 

37.27 

24.6 

29.88 

7.40 

24.6 

52.26 

49.19 

24.7 

34.53 

50.27 

25.6 

29.73 

46.89 

25.6 

17.19 

37.50 

25.6 

30.65 

7.68 

25.6 

53.54 

49.83 

25.7 

34.70 

50.44 

26.6 

29.85 

47.24 

26.6 

17.54 

37.71 

26.6 

31.37 

8.00 

26.6 

54.86 

49.47 

26.7 

34.85 

50.66 

27.6 

29.95 

47.61 

27.6 

17.91 

37.91 

27.6 

32.00 

8.33 

27.6 

56.25 

49.60 

27.7 

35.00 

50.89 

28.6 

30.01 

47.96 

28.6 

18.31 

38.14 

28.6 

32.53 

8.64 

28.6 

57.78 

49.73 

28.7 

35.15 

51.13 

• 
29.6 

30.06 

48.30 

29.6 

18.72 

38.38 

29.6 

32.97 

8.96 

29.6 

59.29 

49.86 

29.7 

35.29 

51.37 

30.6 

30.09 

48.63 

dO.6 

19.14 

38.64 

30.6 

33.39 

9.26 

30.6 

60.88 

50.01 

30.7 

35.41 

51.61 

31.6 

30.12 

48.93 

31.6 

19.54 

38.91 

31.6 

33.76 

9.54 

31.6 

62.47 

50.19 

31.7 

35.54 

51.82 

32.6   30;i5 

49.22 

32.6 

19.92 

39.21 

32.6 

34.14 

9.81- 

32;d 

6399 

50.3fi^ 

32.7 

35.64 

52.02 

16.92'     +16.89 

24:49     -24.47 

58.36     +5 

8.35 

72.83     -72;83 

7.40       +7.38 

i7b    5gm  ^..sii 

Igh^    7»  23«.343 

W     0»  1 

5- .079 

19»»  80«»  50-.769 

20»»  48-  82M46 

+86*» 

36'    fi 

.l'^d4 « 

-^87<> 

S9'   e 

0".tol 

+89** 

1'    1 

2"M 

-89* 

13'    1 

3".85  1 

+82* 

13'    5 

6".82 
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XOeteBtts. 

vOotantU. 

/SOotaatU. 

39  H.  Ce^ei. 

T^OeteBlU. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Bfag.  5.6 

Mag.  5.1 

Wash. 
Mean 

akm. 

Deell- 

Wash. 
Mflan 
Time. 

Right 

Asoen- 

•ioo. 

Decll- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Aaoem- 

eicQ. 

DeoU- 

Wash. 
Mean 
Time. 

Right 

Aeoen- 

sioii. 

Deoll- 
nation. 

Wash. 
Mean 
Time. 

Right 
Aecen- 

•ian. 

DeoU- 

Time. 

h  m 

•     » 

h  m 

•   f 

h  m 

•    t 

h  m 

•   f 

h  m 

•  f 

liay 

2138 

-83  5 

May 

2216 

-8622 

May 

22  37 

-8147 
It 

May 

23  27 

+8661 

May 

23  47 

-8227 

1.8 

40.64 

3.69 

1.8 

30.00 

20.18 

1.8 

49.92 

55.28 

1.9 

33.19 

36.88 

1.9 

17.17 

42.46 

2.8 

40.84 

3.50 

2.8 

30.33 

19.94 

2.8 

50.07 

54.99 

2.9 

33.53 

36.76 

2.9 

17.30 

42.10 

3.8 

41.07 

3.31 

3.8 

30.70 

19.71 

3.8 

50.23 

54.71 

3.9 

33.85 

35.62 

3.9 

17.42 

41.76 

4.8 

41.29 

3.16 

4.8 

31.08 

19.50 

4.8 

50.39 

54.47 

4.9 

34.13 

35.49 

4.9 

17.55 

41.43 

6.8 

41.49 

3.03 

5.8 

31.45 

19.31 

5.8 

50.55 

54.24 

5.9 

34.44 

36.36 

6.9 

17.69 

41.12 

6.8 

41.70 

2.93 

6.8 

31.83 

19.15 

6.8 

50.71 

54.04 

6.9 

34.74 

35.21 

6.9 

17.82 

40.84 

7.8 

41.90 

2.83 

7.8 

32.17 

19.00 

7.8 

50.86 

53.87 

7.9 

35.05 

36.04 

7.9 

17.95 

40.57 

8.8 

42.08 

2.73 

8.8 

32.50 

18.87 

8.8 

51.00 

53.70 

8.8 

35.38 

34.87 

8.9 

18.08 

40.32 

9.8 

42.27 

2.65 

9.8 

32.82 

18.74 

9.8 

51.14 

53.53 

9.8 

36.73 

34.70 

9.9 

18.21 

40.08 

10.8 

42.44 

2.55 

10.8 

33.13 

18.60 

10.8 

51.28 

53.36 

10.8 

36.10 

34.65 

10.9 

18.31 

39.83 

11.8 

42.61 

2.45 

11.8 

33.43 

18.45 

11.8 

51.40 

53.17 

11.8 

36.49 

34.40 

11.9 

18.41 

39.60 

12.8 

42.78 

2.35 

12.8 

33.73 

18.31 

12.8 

51.53 

52.99 

12.8 

36.90 

34.28 

12.9 

18.52 

39.34 

13.8 

42.95 

2.24 

13.8 

34.03 

18.15 

13.8 

51.66 

52.80 

13.8 

37.31 

34.17 

13.8 

18.64 

89.07 

14.8 

43.14 

2.12 

14.8 

34.35 

17.98 

14.8 

51.80 

52.61 

14.8 

37.71 

34.07 

14.8 

18.76 

38.80 

15.8 

43.34 

2.01 

15.8 

34.68 

17.82 

15.8 

51.94 

52.41 

15.8 

38.10 

33.99 

15.8 

18.88 

38.53 

16.8 

43.68 

1.89 

16.8 

35.04 

17.67 

16.8 

52.12 

52.21 

16.8 

38.48 

33.91 

16.8 

19.02 

38.25 

17.7 

43.74 

1.79 

17.8 

35.40 

17.52 

17.8 

52.28 

52.03 

17.8 

38.85 

33.86 

17.8 

19.15 

37.97 

18.7 

43.96 

1.70 

18.8 

35.78 

17.38 

18.8 

52.44 

51.86 

18.8 

39.21 

33.81 

18.8 

19.30 

37.71 

19.7 

44.18 

1.64 

19.8 

36.17 

17.25 

19.8 

52.62 

51.69 

19.8 

39.56 

33.75 

19.8 

19.46 

37.44 

20.7 

44.39 

1.58 

20.8 

36.56 

17.15 

20.8 

52.79 

51.55 

20.8 

39.89 

33.67 

20.8 

19.62 

87.21 

21.7 

44.60 

1.55 

21.8 

36.94 

17.07 

21.8 

52.96 

51.43 

21.8 

40.23 

33.59 

21.8 

19.78 

36.99 

22.7 

44.79 

1.55 

22.8 

37.31 

17.01 

22.8 

53.11 

51.33 

22.8 

40.60 

33.51 

22.8 

19.93 

36.80 

23.7 

44.98 

1.54 

23.8 

37.64 

16.94 

23.8 

53.26 

51.23 

23.8 

40.96 

33.42 

23.8 

20.08 

36.61 

24.7 

45.15 

1.50 

24.8 

37.97 

16.86 

24.8 

53.41 

51.13 

24.8 

41.37 

33.36 

24.8 

20.21 

36.42 

25.7 

45.33 

1.47 

25.8 

38.29 

16.78 

25.8 

53.54 

51.01 

25.8 

41.79 

33.30 

25.8 

20.34 

36.23 

26.7 

45.50 

1.43 

26.8 

38.59 

16.69 

26.8 

53.68 

50.88 

26.8 

42.24 

33.25 

26.8 

20.47 

36.03 

27.7 

45.68 

1.35 

27.7 

38.90 

16.59 

27.8 

53.82 

50.74 

27.8 

42.68 

33.24 

27.8 

20.60 

35.81 

28.7 

45.87 

1.28 

28.7 

89.24 

16.49 

28.8 

53.98 

50.60 

28.8 

43.11 

33.26 

28.8 

20.74 

35.58 

29.7 

46.07 

1.22 

29.7 

39.61 

16.38 

29.8 

54.15 

50.44 

29.8 

43.54 

33.28 

29.8 

20.88 

35.35 

30.7 

46.30 

1.16 

30.7 

39.99 

16.28 

30.8 

54.33 

50.30 

30.8 

43.93 

33.30 

80.8 

21.05 

35.12 

31.7 

46.52 

1.14 

31.7   40.39 

16.19 

31.8 

54.51 

50.17 

31.8 

44.29 

33.33 

31.8 

21.22 

34.90 

32.7 

46.74 

1.14 

32.7   40.78 

16.13 

32.7 

54.69 

50.08 

32.8 

44.65 

33.36 

32.8 

21.40 

34.71 

8.30 

8.24 

15.80     -15.77 

7.01       -6.94 

18.25     +18.23 

7.62       -7.56 

21*'   38»  3 

8".548 

22'*  16«  33«.212 

22'*  37"  51*.624 

23^  27«  43-. 571 

23^  47«  23-.637 

-83* 

5'    3 

4".33 

-86* 

22'    5 

0".92  1 

-81* 

48'    2 

4".80  1 

+86* 

51'    3 

8".62  1 

-82* 

28' 

8",42 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WA8UINGT0N. 


Uag,4.6 

a  UruB  Xiaoxit. 
iiag.2.1 

4  0.  Ootuitta. 
lli«.5.6 

Oxooalaildce  7f0. 

lli«.6.7 

Qfoifliliiidce  9M. 
Mag.  6.4 

Wash. 
Mma 
TUm. 

Rtght 
Ajoco- 

tioa. 

DeoU- 
oatkm. 

Wash. 
Mean 

TlBM. 

Rli^t 

Aaoeo> 

iktt. 

Decli- 
natlonj 

WaBh. 
Hean 
TteM. 

Right 

Aaoaii- 

iian. 

DacU- 
nation. 

Waah. 
Ifaan 
TUna. 

Rilht 
aloa. 

DaoU- 
natten. 

Wuh. 
Mean 

TtOM. 

Rilht 
aioo. 

Daoli- 
nation. 

h  m 

•   t 

h  m 

•   t 

h  m 

•    / 

h  m 

•   t 

h  m 

•   1 

June 

0  57 

+8546 

June 

131 

+8858 

June 

141 

-8510 

June 

410 

+852Q|june| 

535 

+85  9 

0.8 

24.01 

WW 

19.69 

0.9 

8 

1.50 

16.68 

0.9 

37.83 

w  w 

19.90 

0.9 

35.68 

28.09 

1.0 

48.46 

WW 

35.58 

1.8 

24.26 

19.60 

1.9 

2.84 

16.55 

1.9 

88.01 

19.58 

1.9 

35.78 

27.85 

2.0 

48.47 

35.32 

2.8 

24.50 

19.49 

2.9 

3.15 

16.41 

2.9 

38.19 

19.26 

2.9 

35.86 

27.60 

3.0 

48.46 

35.05 

8.8 

24.74 

19.38 

3.9 

3.97 

16.24 

3.9 

38.39 

18.98 

3.9 

35.94 

27^ 

4.0 

48.45 

34.78 

4.8 

^.00 

19.25 

4.9 

4.80 

16.07 

4.9 

38.55 

18.73 

4.9 

36.01 

27.05 

5.0 

48.43 

34.47 

5.8 

25.27 

19.13 

5.9 

5.72 

15.91 

5.9 

38.72 

18.48 

5.9 

36.09 

26.76 

6.0 

48.41 

34.16 

6.8 

25.55 

19.00 

6.9 

6.67 

15.73 

6.9 

38.88 

18.25 

6.9 

36.17 

26.45 

7.0 

48.40 

33.86 

7.8 

25.85 

18.89 

7.9 

7.68 

15.55 

7.9 

39.03 

18.01 

7.9 

36.27 

26.14 

8.0 

48.40 

33.52 

8.8 

26.16 

18.78 

8.9 

8.74 

15.40 

8.9 

39.18 

17.78 

8.9 

36.39 

25.82 

9.0 

48.41 

33.18 

9.8 

26.48 

18.68 

9.8 

9.84 

15.25 

9.9 

39.34 

17.55 

9.9 

36.53 

25.50 

10.0 

48.45 

32.83 

10.8 

26.81 

18.61 

10.8 

10.96 

15.12 

10.9 

39.49 

17.30 

10.9 

36.67 

25.21 

11.0 

48.49 

32.50 

11.8 

27.13 

18.55 

11.8 

12.07 

15.00 

11.8 

39.66 

17.05 

11.9 

36.83 

24.93 

12.0 

48.55 

32.17 

12.8 

27.45 

18.51 

12.8 

13.17 

14.91 

12.8 

39.83 

16.78 

12.9 

36.99 

24.67 

13.0 

48.62 

31.86 

U.8 

27.77 

18.48 

13.8 

14.25 

14.82 

13.8 

40.00 

16.52 

13.9 

37.16 

2i,42 

14.0 

48.70 

31.56 

14.8 

28.06 

18.47 

14.8 

15.29 

14.76 

14.8 

40.18 

16.26 

14.9 

37.33 

24.18 

15.0 

48.79 

31.28 

15^ 

28.34 

18.46 

15.8 

16.28 

14.69 

15.8 

40.38 

16.01 

15.9 

37.49 

23.96 

16.0 

48.85 

30.99 

16.8 

28.62 

18.45 

16.8 

17.25 

14.61 

16.8 

40.60 

15.76 

16.9 

37.64 

23.73 

16.9 

48.92 

30.73 

17.8 

28.89 

18.42 

17.8 

18.19 

14.53 

17.8 

40.83 

15.63 

17.9 

37.79 

23.51 

17.9 

48.98 

30w46 

18.8 

29.17 

18.37 

18.8 

19.14 

14.45 

18.8 

41.05 

15.33 

18.9 

37.92 

23.27 

18.9 

49.04 

30.19 

19.8 

29.44 

18.32 

19.8 

20.13 

14.35 

19.8 

41.27 

15.12 

19.9 

38.05 

23.02 

19.9 

49.08 

29.91 

20.8 

29.75 

18.28 

20.8 

21.17 

14.25 

20.8 

41.47 

H.94 

20.9 

38.20 

22.76 

20.9 

49.13 

290^ 

21.8 

30.06 

18.24 

21.8 

22.29 

14.15 

21.8 

41.67 

14.78 

21.9 

38.37 

22.48 

21.9 

49.19 

29.28 

22.8 

30.39 

18.22 

22.8 

23.49 

14.06 

22.8 

41.85 

14.61 

22.9 

38.55 

22.20 

22.9 

49.28 

28.94 

23.8 

30.74 

18.21 

23.8 

24.73 

14.01 

23.8 

42.03 

14.42 

23.9 

38.75 

21.91 

23.9 

49.38 

28.61 

24.8 

31.09 

18.24 

24.8 

26.00 

13.97 

24.8 

42.21 

14.23 

24.9 

38.98 

21.66 

24.9 

49.51 

28.26 

25.8 

31.44 

18.29 

25.8 

27.24 

13.96 

25.8 

42.39 

14.01 

25.9 

39.22 

21.43 

25.9 

49.66 

27.94 

26.8 

31.78 

18^ 

26.8 

28.44 

13.97 

26.8 

42.59 

13.79 

26.9 

39.46 

21.24 

26.9 

49.82 

27.66 

27.8 

32.10 

18.43 

27.8 

29.57 

14.00 

27.8 

42.81 

13.59 

27.9 

39.69 

21.04 

27.9 

49.97 

27.40 

28.8 

32.39 

18.50 

28.8 

30.64 

14.03 

28.8 

43.05 

13.38 

28.9 

39.91 

20.87 

28.9 

50.11 

27.16 

29.8 

32.67 

18.57 

29.8 

31.66 

14.04 

29.8 

43.30 

13.17 

29.9 

40.10 

20.70 

29.9 

50.24 

26.92 

30.8 

32.94 

18.61 

30.8 

32.65 

14.04 

30.8 

43.55 

13.00 

30.9 

40.29 

20.51 

30.9 

50.36 

26.66 

31.8 

33.22 

18.64 

31.8 

33.66 

14.01 

31.8 

43.80 

12.85 

31.9 

40.48 

20.32 

31.9 

60.46 

26.39 

13.72      +13.69 

50.74     +50.73 

11.88     -11.84 

12.31     +12.27 

11.85     +11.81 

0^   57*  24'.633 

1*  31«  11-.709 

\^  41»  54-.846 

4»»  10"  37-.831 

^  35-  60-.3S0 

+85* 

49'    2 

M'M4 

+88* 

52'    S 

(0".55l 

-860 

10'    A 

15".22 

+85^ 

20'    \ 

»".88 

+85* 

9'   2 

;4".51 
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CIRCUMFOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oxoombtldfe  1119. 

f  Ootuitii. 

1  H.  Diaoo&la. 

f  duunnleoiiitU. 

80  H.  Caaelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.8 

Wash. 
Mean 
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Afloeo- 
•kn. 
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Mean 
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tioo. 
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Wash. 
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h  m 

•     r 

h  m 

0   t 

h  m 

•    t 

h  m 
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h  m 
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June 

10  21 

+8258 

1.2 
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8 
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WW 
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41.86 

2.2 

31.22 

68.84 

2.2 

40.58 

14.39 

2.2 

16.64 

12.94 

2.2 

21.77 

22.38 

3.1 

38.13 

41.66 

3.2 

30.94 

68.73 

3.2 

40.47 

14.29 

3.2 

16.60 

12.86 

3.2 

21.62 

22.31 

4.1 

37.43 

41.46 

4.2 

30.69 

68.62 

4.2 

40.37 

14.16 

4.2 

16.37 

12.78 
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21.48 

22.26 

5.1 

36.67 

41.26 

6.2 

30.44 

58.60 
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21.32 

22.20 

6.1 

35.88 
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6.2 

30.19 

58.39 

6.2 
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16.13 
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21.15 
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7.1 

35.09 
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7.2 

29:97 
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13.78 

7.2 

16.02 
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29.76 
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29.31 
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13.24 
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15.70 
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20.46 
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•  11.1 

32.26 
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29.09 
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13.04 

11.2 
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11.2 

20.31 

21.68 

12.1 
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39.40 
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28.87 

57.79 

12.2 

39.40 
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12.2 

15.48 

12.18 

12.2 

20.16 

21.44 

13.1 

31.18 

39.11 

13.2 

28.63 

57.69 

13.2 

39.30 

12.60 

13.2 

15.37 

12.10 

13.2 

20.01 

21.28 
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30.72 

38.82 

14.2 

28.38 

67.57 
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39.21 

12.38 

14.2 

15.24 

12.02 

14.2 

19.88 
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16.1 

30.29 

38.53 

15.1 

28.13 

57.43 

15.2 

39.13 

12.18 

16.2 

15.12 

11.92 

15.2 

19.75 

20.97 

16.1 

29.88 

38.26 

16.1 

27.88 

57.28 

16.2 

39.05 

11.98 

16.2 

15.00 

11.79 

16.2 

19.68 

20.83 

17.1 

29.46 

38.01 

17.1 

27.64 

57.12 

17.2 

38.97 

11.79 

17.2 

14.87 

11.66 

17.2 

19.51 

20.69 

18.1 

29.01 

37.76 

18.1 

27.39 

56.93 

18.2 

38.89 

11.61 

18.2 

14.75 

11.51 

18.2 

19.39 

20.56 

19.1 

28.52 

37.51 

19.1 

27.16 

56.75 

19.2 

38.80 

11.43 

19.2 

14.64 

11.33 

19.2 

19.25 

20.43 

20.1 

27.98 

37.24 

20.1 

26.97 

66.56 

20.1 

38.70 

11.24 

20.2 

14.53 

11.18 

20.2 

19.12 

20.31 

21.1 

27.42 

36.96 

21.1 

26.76 

56.38 

21.L 

38.69 

11.02 

21.2 

14.43 

11.03 

21.2 

18.96 

20.17 

22.1" 

26.88 

36.64 

22.1 

26.58 

66.20 

22.1 

38.48 

10.80 

22.1 

14.33 

10.88 

22.2 

18.80 

20.00 

23.1 

26.37 

36.33 

23.1 

26.40 

56.06 

23.1 

38.38 

10.66 

23.1 

14.24 

10.74 

23.2 

18.65 

19.81 

24.1 

25.93 

35.97 

24.1 

26.22 

55.93 

24.1 

38.28 

10.28 

24.1 

14.16 

10.63 

24.2 

18.50 

19.68 

25.1 

25.59 

35.61 

25.1 

26.02 

66.81 

26.1 

38.20 

10.01 

26.1 

14.06 

10.52 

26.2 

18.36 

19.36 

26.1 

25.34 

35.26 

26.1 

25.82 

55.67 

26.1 

38.14 

9.71 

26.1 

13.96 

10.40 

26.2 

18.25 

19.13 

27.1 

25.16 

34.93 

27.1 

25.60 

66.60 

27.1 

38.09 

9.42 

27.1 

13.86 

10.27 

27.2 

18.15 

18.89 

28.1 

25.01 

34.61 

28.1 

26.37 

65.33 

28.1 

38.04 

9.13 

28.1 

13.76 

10.12 

28.2 

18.06 

18.66 

29.1 

24.86 

34.33 

29.1 

25.16 

66.13 

29.1 

37.99 

8.91 

29.1 

13.63 

9.94 

29.2 

17.97 

18.44 

30.1 

24.68 

34.04 

30.1 

24.94 

54.90 

30.1 

37.94 

8.67 

30.1 

13.53 

9.74 

30.2 

17.87 

18.24 

31.1 

24.45 

33.76 

31.1 

24.74 

54.65 

31.1 

37.88 

8.44 

31.1 

13.42 

9.61 

31.2 

17.76 

18.04 

32.1 

24.17 

33.48 

32.1 

24.56 

54.41 

32.1 

37.81 

8.21 

32.1 

13.32 

9.28 

32.2 

17.63 

17.85 

51.04      +51.03 

12.33      -12.29 

6.92       +6.84 

6.11       -6.03 

8.17       +8.11 

3h    17m  47..54g 

9»»     8»  4P.594 

9^  26«  39*.275 

9»»  36»  19-.026 

10»»  21«  19«.949 

+88* 

52'    2 

I7".80 

-86° 

20'    2 

6".78 

+81*> 

41'    1 

0".13  1 

-SO** 

34'   a 

19".26 1 

+82* 

68'    1 

7  ".67 
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APPARENT  PLACES  OF  STABS,  1919. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


nOotaBtls. 
lfi«.6.8 

BndtoylOTS. 

Mag.  6.8 

iOeltttit. 
Mi«.5.4 

OSH.Ctmdop.ie?. 
Mag.  5.3 

X  OolmilB* 
Mag.  5.6 

m 

Deell- 

IMtlOD. 

Tfme. 

Right 

Aaom- 

atmi. 

Decll.  S£ 

Rl^t 
Aaoco- 

sSoo. 

DooU* 
oaOoD. 

WMh. 
Time. 

Ri^t 

AaoeD- 

sion. 

l>eoU- 
DAtkau 

Waab. 
Mean 

TilDB. 

RJ^ 
Bkm. 

DwslS- 
natioD. 

li  m 

•     r 

h  m 

•   1 

h  m 

•   # 

h  m 

o     / 

h  m 

•   1 

June 

10  50 

-8410 

mm 

June 

1214 

+88  9  June 

12  46 

-8441 

t  § 

June 

12  48 

+8351  June 

mm 

13  27 

-8522 

1.8 

8 

57.84 

WW 

4.78 

1.3 

85.71 

WW 

0.05      1.3 

38.78 

W  W 

32^.54 

1.3 

8 

35.27 

w  W 

15.87 

1.4 

8 

53.67 

*  W 

46.86 

2.8 

57.62 

4.86 

2.3 

35.16 

1.01      2.8 

38.60 

32.77 

2.8 

35.12 

15.48 

2.4 

53.50 

47.15 

8.8 

57.40 

4.02 

8.8 

84.61 

1.10 

8.8 

88.41 

82.07 

8.8 

84.07 

15.61 

8.4 

53.82 

47.40 

4.8 

57.18 

4.07 

4.8 

84.08 

1.18 

4.8 

88.22 

88.17 

4.3 

34.80 

15.74 

4.4 

58.18 

47.64 

5.8 

56.98 

5.01 

5.8 

88.42 

1.27 

5.3 

88.08 

38.85 

5.3 

84.63 

15.87 

5.4 

52.04 

47.84 

6.8 

56.70 

5.03 

6.3 

82.77 

1.86 

6.8 

82.85 

88.50 

6.3 

34.45 

16.01 

6.4 

52.76 

48.05 

7.2 

56.60 

5.06 

7.8 

82.08 

1.42 

7.8 

82.68 

88.65 

7.8 

34.25 

16.15 

7.4 

52.61 

48.25 

8.2 

56.41 

5.00 

8.3 

81.38 

1.40 

8.8 

82.52 

83.80 

8.8 

84.05 

16.28 

8.8 

52.45 

48.44 

0.2 

56.24 

5.13 

0.3 

80.66 

1.53 

0.8 

82.36 

88.07 

0.8 

88.85 

16.80 

0.3 

52.20 

48.64 

10.2 

56.06 

5.18 

10.3 

20.05 

1.55 

10.3 

82.21 

84.14 

10.3 

83.64 

16.47 

10.8 

52.15 

48.86 

11.2 

55.88 

5.22 

11.3 

20.24 

1.56 

11.8 

82.06 

84.81 

11.3 

38.45 

16.53 

11.8 

52.00 

40.06 

12.2 

55.60 

5.26 

12.3 

28.55 

1.57 

12.3 

81.80 

84.40 

12.3 

33.25 

16.50 

12.8 

51.84 

40.80 

18.2 

55.51 

5.31 

13.3 

27.88 

1.56 

13.8 

81.72 

84.67 

13.3 

38.05 

16.65 

13.8 

51.67 

40.58 

14.2 

55.81 

5.36 

14.3 

27.24 

1.53 

14.3 

31.54 

84.86 

14.3 

32.87 

16.60 

14.3 

51.50 

40.76 

15.2 

55.10 

5.30 

15.3 

26.63 

1.60 

15.8 

81.36 

85.04 

15.3 

82.60 

16.71 

15.8 

51.81 

40.00 

16.2 

54.88 

5.40 

16.3 

26.03 

1.48 

16.8 

81.15 

85.20 

16.8 

82.62 

16.74 

16.8 

51.00 

60.21 

17.2 

54.65 

5.40 

17.3 

25.44 

1.47 

17.8 

80.03 

85.35 

17.3 

82.35 

16.78 

17.8 

50.87 

60.41 

18.2 

54.45 

5.37 

18.3 

24.85 

1.47 

18.3 

80.71 

85.48 

18.3 

32.18 

16.83 

18.3 

60.65 

50.60 

19.2 

54.24 

5.33 

10.3 

24.25 

1.47 

10.3 

80.40 

85.60 

10.3 

82.00 

16.88 

10.3 

50.48 

60.76 

20.2 

54.08 

5.28 

20.3 

28.61 

1.47 

20.3 

80.20 

85.60 

20.3 

31.82 

16.03 

20.8 

50.20 

60.01 

21.2 

58.84 

5.23 

21.3 

22.03 

1.47 

21.8 

80.10 

85.78 

21.3 

81.62 

16.08 

21.8 

60.00 

51.05 

22.2 

58.66 

5.18 

22.3 

22.20 

1.48 

22.3 

20.02 

85.86 

22.3 

81.30 

17.04 

22.8 

40.81 

51.17 

28.2 

58.40 

5.15 

23.3 

21.46 

1.80 

23.8 

20.75 

35.05 

23.3 

81.10 

17.06 

23.3 

40.68 

51.31 

24.2 

58.88 

5.14 

24.3 

20.72 

1.32 

24.3 

20.50 

86.05 

24.3 

30.07 

17.06 

24.3 

40.47 

51.46 

25.2 

58.16 

5.14 

25.8 

20.00 

1.28 

25.8 

20.42 

86.18 

25.8 

80.76 

17.08 

25.8 

40.30 

51.68 

26.2 

52.08 

5.14 

26.2 

10.82 

1.12 

26.3 

20.25 

86.32 

26.8 

30.56 

16.08 

26.3 

40.12 

51.81 

27.2 

52.70 

5.18 

27.2 

18.67 

0.00 

27.8 

20.06 

86.46 

27.8 

80.37 

16.08 

27.8 

48.08 

51.00 

28.2 

52.50 

5.10 

28.2 

18.07 

0.88 

28.8 

28.84 

86.58 

28.3 

80.10 

16.87 

28.3 

48.71 

52.17 

29.2 

52.37 

5.04 

20.2 

17.51 

0.78 

20.8 

28.62 

36.60 

20.3 

30.01 

16.81 

20.3 

48.48 

62.83 

30.2 

52.15 

4.06 

80.2 

16.05 

0.70 

80.3 

28.38 

36.76 

80.3 

20.84 

16.77 

30.3 

48.28 

62.47 

81.2 

51.05 

4.87 

81.2 

16.36 

0.62 

81.3 

28.15 

36.82 

81.3 

20.67 

16.76 

81.8 

47.07 

52.58 

82.2 

51.76 

4.74 

82.2 

15.77 

0.56 

82.3 

27.03 

36.86 

82.3 

20.48 

16.74 

32.3 

47.72     52.60 

9.84        -9.79 

80.08     +30.07 

10.81     -10.77 

0.34       +0.20 

12.42     -12.38 

Kf'  SO'^  54*.546 

12»»  14«  20MOO 

12»»  46-  10-.  110 

12>»  48«  81-.808 

\S^  27-  82-.801 

-84* 

0'    1 

»".8d 

+88» 

>    8'    ( 

W.IO 

-84*" 

41' 

1".57 

+88*' 

51'    ] 

ll".80 

-85« 

'  22'    : 

10".48 
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6  Ootmtif. 

lii«.4.1 

Qiownliiidfe  M88. 
Mag.  7.2 

pOetamtia. 
Mag.  5.7 

c  inM  lUiiMla. 

Mag.  4.4 

•OQ.Apodia. 
Mag.  5.9 

WMh. 
Iten 

Riilit 

•iOB. 

DeoU- 
mtlfifi 

WMh. 

liMIl 

Time. 

Ajoco- 
iion. 

DoclS- 
HfttWr 

WadL 
Mmo 
TtaM. 

Hon. 

Doell- 

WMh. 

HMD 

Time. 

Rilht 

Aacen- 

rion. 

DecU- 
natkn. 

Wiflh. 
Mmh 
Time. 

Rilht 

Aacen- 

ikm. 

DOtiOB. 

TfDM. 

Jane 

h  m 
1414 

-8318 

June 

h  m 
15   3 

•f873a 

June 

h  m 
15  24 

-8412 

June 

h  m 
16  54 

+921(1 

June 

h  m 
1716 

•     0 

-8047 

1.4 
2.4 
8.4 
4.4 

■ 
4.22 

4.14 

4.04 

8.94 

16.91 
17.22 
17.51 
17.79 

1.4 
2.4 
3.4 

4.4 

12.17 
11.92 
11.68 
11.44 

44.73 
44.96 
45.20 
45.47 

1.4 
2.4 
3.4 

4.4 

47.28 
47.25 
47.21 
47.16 

8.40 
8.74 
9.07 
9.38 

1.5 
2.5 
3.5 
4.5 

17.88 
17.82 
17.82 
17.81 

20.78 
21.07 
21.86 
21.68 

1.5 
2.5 
3.5 
4.5 

38.97 
34.03 
34.08 
34.12 

10.61 
10.98 
11.25 
11.54 

5.4 
6.4 

7.4 
8.4 

3.84 
3.76 
3.67 
3.59 

18.03 
18.26 
18.49 
18.72 

5.4 
6.4 
7.4 
8.4 

11.18 
10.91 
10.60 
10.28 

45.73 
46.00 
46.28 
46.56 

5.4 
6.4 
7.4 
8.4 

47.11 
47.06 
47.01 
46.97 

9.67 

9.95 

10.22 

10.49 

5.5 
6.5 
7.5 
8.5 

17.81 
17.80 
17.79 
17.75 

22.01 
22.35 
22.71 
23.07 

5.5 
6.5 
7.5 
8.5 

34.15 
34.18 
34.21 
34.25 

11.83 
12.11 
12.37 
12.62 

9.4 
10.4 
11.4 
12.4 

3.52 
3.44 
3.38 
3.30 

18.95 
19.19 
19.42 
19.69 

9.4 
10.4 
11.4 
12.4 

9.92 
9.55 
9.17 
8.78 

46.84 
47.10 
47.34 
47.57 

9.4 
10.4 
11.4 
12.4 

46.98 
46.91 
46.88 
46.85 

10.75 
11.08 
11.31 
11.60 

9.5 
10.5 
11.5 
12.5 

17.72 
17.68 
17.64 
17.59 

28.44 
28.77 
24.11 
24.45 

9.5 
10.5 
11.5 
12.5 

84.28 
34.32 
34.87 
34.42 

12.86 
13.13 
13.39 
13.66 

13.4 
14.4 
15.4 
16.4 

3.22 
3.13 
3.03 
2.92 

19.96 
20.22 
20.48 
20.74 

13.4 
14.4 
15.4 
16.4 

8.39 
8.01 
7.64 
7.29 

47.78 
47.97 
48.17 
48.34 

13.4 
14.4 
15.4 
16.4 

46.82 
46.78 
46.72 
46.66 

11.90 
12.20 
12.51 
12.82 

13.5 
14.5 
15.5 
16.5 

17.54 
17.48 
17.44 
17.89 

24.77 
25.07 
25.35 
25.64 

13.5 
14.5 
15.5 
16.5 

34.47 
34.52 
34.56 
34.60 

13.95 
14.25 
14.57 
14.89 

17.4 
18.4 
19.4 
20.3 

2.81 
2.68 
2.54 
2.41 

20.98 
21.22 
21.42 
21.62 

17.4 
18.4 
19.4 
20.4 

6.95 
6.61 
6.26 
5.90 

48.53 
48.71 
48.91 
49.14 

17.4 
18.4 
19.4 
20.4 

46.58 
46.48 
46.38 
46.29 

13.12 
13.41 
13.68 
13.98 

17.5 
18.5 
19.5 
20.5 

17.35 
17.30 
17.25 
17.20 

25.91 
26.20 
26.49 
26.81 

17.5 
18.5 
19.5 
20.5 

34.61 
34.68 
34.63 
34.68 

15.21 
15.52 
15.82 
16.09 

21.3 
22.3 
23.3 
24.3 

2.80 
2.19 
2.08 
1.99 

21.80 
21.97 
22.14 
22.33 

21.4 
22.4 
23.4 
24.4 

5.51 
5.09 
4.62 
4.15 

49.86 
49.59 
49.79 
49.99 

21.4 
22.4 
23.4 
24.4 

46.19 
46.11 
46.05 
45.98 

14.17 
14.40 
14.62 
14.86 

21.5 
22.5 
23.5 
24.4 

17.15 
17.08 
17.02 
16.93 

27.14 
27.47 
27.81 
28.15 

21.5 
22.5 
23.5 
24.5 

34.62 
34.63 
84.64 
84.66 

16.36 
16.60 
16.85 
17.11 

2&S 
26.3 
27.3 
28.3 

1.90 
1.81 
1.71 
1.57 

22.52 
22.74 
22.97 
23.19 

25.4 
26.4 
27.4 
28.4 

3.64 
3.15 
2.67 
2.23 

50.17 
50.31 
50.45 
50.56 

25.4 
26.4 
27.4 
28.4 

45.93 
45.87 
45.79 
45.71 

15.10 
15.38 
15.66 
15.95 

25.4 
26.4 
27.4 
28.4 

16.84 
16.76 
16.66 
16.57 

28.46 
28.76 
29.03 
29.27 

25.5 
26.5 
27.5 
28.5 

34.69 
34.73 
34.74 
34.76 

17.37 
17.65 
17.96 
18.28 

29.3 
30.3 
31il 
82.3 

1.44 
1.29 
1.14 
0.98 

23.40 
23.60 
23.78 
23.92 

29.4 
30.4 
31.4 
32.3 

1.80 
1.39 
0.98 
0.58 

50.66 
50.79 
50.93 
51.07 

29.4 
30.4 
31.4 
32.4 

45.61 
45.48 
45.35 
45.21 

16.24 
16.51 
16.75 
16.98 

29.4 
80.4 
31.4 
32.4 

16.49 
16.40 
16.32 
16.24 

29.52 
29.76 
80.01 
30.28 

29.4 
80.4 
31.4 
32.4 

34.77 
34.76 
34.73 
34.70 

18.60 
18.92 
19.22 
19.50 

8.5 
14»» 
-83*» 

8 

13»  4 
17'    (S 

8.52 

i6'.350 

4".52 

23.^ 

15^ 

+87« 

M     +2 

3* 

82'    4 

».34 

2«.510 

a".66 

9.i 

15^ 

-84* 

X)       - 
24»  2 
11'    I 

9.85 

S^.351 

«".43 

7.J 

16»» 

+82** 

a      4 

54-  1 
10'   2 

7.28 

.2-.991 

51".42 

6.2 

17* 

-80* 

25       - 
16-  1 

47'    1 

6.17 

17».234 

L4".27 
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6  JStsm  Minozls. 

XOotaatts. 

X  Urms  Minoils. 

crOotanlU. 

Mag.  4.4 

Mag.  5:2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
MMn 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decll- 
natkm. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoon* 

SiOD. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Asco^ 
sIqo. 

Deeli. 

Time. 

h  m 

•   / 

h  m 

0   / 

h  m 

•    t 

h  m 

•    f 

h  m 

•  1 

June 

17  58 

+8636 

1 0 

June 

18   8 

-87  39!  June 

19   0 

+89  1 

If 

June 

19  33 

-89  IS 

tf 

June 

20  48 

+8213 

1.6 

8 

30.16 

49.22 

1.6 

8 

19.92 

39.21 

1.6 

34.14 

9.81 

1.6 

3.99 

60.39 

1.7 

35.64 

52.02 

2.6 

30.20 

49.60 

2.6 

20.24 

39.61 

2.6 

34.69 

10.08 

2.6 

5.43 

50.60 

2.7 

35.77 

52.22 

3.6 

30.27 

49.78 

3.6 

20.62 

39.81 

3.6 

36.08 

10.34 

3.6 

6.74 

50.82 

3.7 

35.89 

62.40 

4.5 

30.36 

60.08 

4.6 

20.77 

40.11 

4.6 

35.60 

10.60 

4.6 

7.94 

61.04 

4.7 

36.01 

52.60 

5.5 

30.42 

60.40 

5.6 

21.00 

40.39 

5.6 

36.16 

10.88 

5.6 

9.06 

61.27 

6.7 

36.18 

52.81 

6.5 

30.48 

60.74 

6.5 

21.20 

40.66 

6.6 

36.73 

11.17 

6.6 

10.12 

51.49 

6.7 

36.27 

53.03 

7.5 

30.64 

61.08 

7.5 

21.42 

40.92 

7.6 

37.26 

11.49 

7.6 

11.15 

61.69 

7.7 

36.41 

63.25 

8.5 

30.69 

61.46 

8.6 

21.64 

41.17 

8.6 

37.75 

11.82 

8.6 

12.20 

61.88 

8.7 

36.54 

63.52 

9.5 

30.61 

61.81 

9.5 

21.86 

41.41 

9.6 

38.18 

12.16 

9.6 

13.27 

62.06 

9.7 

36.67 

63.79 

10.5 

30.62 

62.16 

10.6 

22.10 

41.66 

10.6 

38.63 

12.50 

10.6 

14.39 

62.26 

10.6 

36.80 

64.06 

11.5 

30.62 

62.50 

11.6 

22.36 

41.93 

11.6 

38.84 

12.84 

11.6 

16.64 

52.44 

11.6 

36.91 

64.34 

12.5 

30.59 

62.86 

12.6 

22.62 

42.20 

12.6 

39.07 

13.18 

12.6 

16.72 

62.64 

12.6 

37.02 

64.62 

13.5 

30.66 

63.19 

13.5 

22.89 

42.48 

13.6 

39.26 

13.61 

13.6 

17.93 

62.86 

13.6 

37.13 

64.90 

14.5 

30.61 

63.51 

14.6 

23.14 

42.79 

14.6 

39.40 

13.83 

14.6 

19.16 

63.09 

14.6 

37.23 

66.19 

15.5 

30.47 

63.82 

16.6 

23.38 

43.10 

16.6 

39.63 

14.13 

16.6 

20.34 

63.33 

16.6 

37.33 

65.47 

16.5 

30.42 

54.11 

16.5 

23.68 

43.42 

16.6 

39.67 

14.42 

16.6 

21.49 

53.59 

16.6 

37.41 

65.73 

17.5 

30.38 

64.39 

17.5 

23.76 

43.76 

17.6 

39.83 

14.70 

17.6 

22.55 

63.86 

17.6 

37.51 

55.98 

18.5 

30.37 

64.70 

18.5 

23.91 

44.07 

18.6 

40.02 

14.98 

18.6 

23.61 

54.14 

18.6 

37.60 

66.22 

19.5 

30.34 

66.01 

19.5 

24.02 

44.38 

19.5 

40.24 

16.27 

19.6 

24.38 

64.41 

19.6 

37.70 

66.48 

20.5 

30.31 

66.33 

20.5 

24.12 

44.67 

20.6 

40.48 

15.59 

20.6 

25.16 

64.65 

20.6 

37.80 

56.76 

21.5 

30.28 

66.69 

21.5 

24.21 

44.96 

21.6 

40.73 

15.93 

21.6 

25.89 

64.90 

2L6 

37.91 

57.05 

22.5 

30.23 

66.06 

22.6 

24.30 

46.23 

22.5 

40.91 

16.29 

22.6 

26.62 

65.14 

22.6 

38.02 

57.36 

23.5 

30.15 

56.42 

23.5 

24.43 

45.49 

23.5 

41.01 

16.66 

23.6 

27.40 

66.34 

23.6  i  38.12 

57.68 

24.5 

30.06 

66.79 

24.6 

24.67 

45.76 

24.5 

41.01 

17.03 

24.6 

28.27 

65.56 

24.6 ;  38.21 

1 

58.02 

25.5 

29.93 

57.13 

25.5 

24.76 

46.03 

25.6 

40.92 

17.40 

26.6 

29.22 

55.78 

25.6 

38.30 

58.39 

26.5 

29.80 

67.47 

26.5 

^4.93 

46.31 

26.6 

40.76 

17.74 

26.6 

30.21 

66.02 

26.6 

38.38 

58.74 

27.6 

29.66 

67.77 

27.5 

26.09 

46.62 

27.6 

40.56 

18.07 

27.6 

31.21 

66.29 

27.6 

38.44 

59.08 

28.6 

29.61 

68.06 

28.6 

26.24 

46.96 

28.6 

40.34 

18.40 

28.6 

32.17 

66.67 

28.6 

38.60 

59.41 

29.6 

29.38 

68.33 

29.6 

26.34 

47.29 

29.5 

40.16 

18.71 

29.5 

33.04 

66.85 

29.6 

38.65 

59.70 

30.6 

29.27 

68.61 

30.6 

26.40 

47.61 

30.5 

40.03 

19.01 

30.5 

33.79 

67.16 

30.6 

38.62 

59.99 

31.6 

29.17 

68.90 

31.6 

26-41 

47.96 

31.6 

39.96 

19.31 

31.5 

34.42 

67.48 

31.6 

38.68 

60.28 

.  32.5 

29.07 

69.21 

32.6 

25.40 

48.27 

32.6 

39.91 

19.63 

32.6 

«J4.»J4 

57.78 

32.6 

38.74 

60.57 

16.94      +16.91 

24.51     -24.49 

68.60     +58.49 

72.97     -72.97 

7.40       +7.33 

17h   68m  22- .311 

18^     7a  23- .343 

19^     0»  15*  .079 

l^  30«  60-.769 

20»»  48-  32M46 

+86** 

36'    I 

)1".04 

-87'* 

39'    I 

>0".89 

+89° 

1'    ] 

12".80 

-89** 

13'    ] 

L3".35 

+82° 

13'    I 

>6".82 

APPARENT  PLACES  OF  STARS,  1919. 

CIRCUMFOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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XOetentii. 
Mag.  6.4 

vOotanlU. 
Mag.  5.7 

Mag.  4.3 

89  H.  C^hei. 

Mag.  5.6 

7^  Octaatta. 
Mag.  5.1 

Wasb. 
Mean 
Time. 

Right 

ASCCQ- 

skn. 

DmU- 
naUon. 

Wash. 
Mean 
Time. 

Right 

Ascen^ 

Bion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

sioo. 

DeoU- 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sicn. 

DecU- 

Wash. 
Mean 
Time. 

Rtfit 

A8cai- 

aiflo. 

DecU- 
natlon. 

June 

h  m 
2138 

-83  5 

June 

h  m 
2216 

•   1 
-8622 

June 

h  m 
22  37 

-8147 

June 

h  m 
23  27 

+8651 

June 

h  m 
23  47 

•  9 
-8227 

1.7 

8 

46.74 

w  w 

1.14 

1.7 

8 

40.78 

16.13 

1.7 

8 

54.69 

WW 

50.08 

1.8 

44.65 

33.36 

1.8 

21.40 

34.71 

2.7 

46.94 

1.16 

2.7 

41.18 

16.09 

2.7 

54.87 

50.00 

2.8 

45.00 

33.37 

2.8 

21.57 

34.52 

3.7 

47.14 

1.19 

3.7 

41.56 

16.09 

3.7 

55.04 

49.95 

3.8 

45.35 

33.38 

3.8 

21.75 

34.37 

4.7 

47.33 

1.24 

4.7 

41.93 

16.10 

4.7 

55.21 

49.90 

4.8 

45.71 

33.36 

4.8 

21.92 

34.23 

5.7 

47.51 

1.30 

5.7 

42.26 

16.11 

5.7 

55.35 

49.88 

5.8 

46.11 

33.35 

5.8 

22.06 

34.10 

6.7 

47.68 

1.34 

6.7 

42.58 

16.12 

6.7 

55.49 

49.84 

6.8 

46.52 

33.34 

6.8 

22.21 

33.99 

7.7 

47.84 

1.39 

7.7 

42.90 

16.12 

7.7 

55.63 

49.80 

7.8 

46.94 

33.34 

7.8 

22.35 

33.87 

8.7 

48.00 

1.43 

8.7 

43.21 

16.12 

8.7 

55.77 

49.76 

8.8 

47.38 

33.38 

8.8 

22.49 

33.75 

9.7 

48.17 

1.45 

9.7 

43.51 

16.10 

9.7 

55.91 

49.72 

9.8 

47.80 

33.41 

9.8 

22.63 

33.61 

10.7 

48.34 

1.47 

10.7 

43.83 

16.10 

10.7 

56.06 

49.67 

10.8 

48.24 

33.46 

10.8 

22.79 

33.48 

11.7 

48.52 

1.50 

11.7 

44.16 

16.08 

11.7 

56.21 

49.62 

11.8 

48.67 

33.55 

11.8 

22.94 

33.34 

12.7 

48.70 

1.54 

12.7 

44.51 

16.06 

12.7 

56.38 

49.56 

12.8 

49.09 

33.64 

12.8 

23.11 

33.20 

13.7 

48.89 

1.58 

13.7 

44.87 

16.05 

13.7 

56.55 

49.52 

13.8 

49.47 

33.73 

13.8 

23.27 

33.05 

14.7 

49.09 

1.62 

14.7 

45.24 

16.05 

14.7 

56.72 

49.49 

14.7 

49.85 

33.83 

14.8 

23.45 

32.91 

15.7 

49.29 

1.69 

16.7 

45.61 

16.07 

15.7 

56.89 

49.48 

15.7 

50.22 

33.93 

15.8 

23.62 

32.78 

16.7 

49.49 

1.77 

16.7 

45.99 

16.10 

16.7 

57.07 

49.47 

16.7 

50.57 

34.03 

16.8 

23.81 

32.68 

17.7 

49.67 

1.87 

17.7 

46.36 

16.16 

17.7 

57.23 

49.48 

17.7 

50.92 

34.11 

17.8 

23.99 

32.60 

18.7 

49.86 

1.98 

18.7 

46.71 

16.24 

18.7 

57.40 

49.52 

18.7 

51.27 

34.19 

18.8 

24.17 

32.54 

19.7 

50.03 

2.11 

19.7 

47.04 

16.32 

19.7 

57.55 

49.56 

19.7 

51.63 

34.27 

19.7 

24.35 

32.48 

20.7 

50.17 

2.24 

20.7 

47.36 

16.41 

20.7 

57.69 

49.62 

20.7 

52.03 

34.35 

20.7 

24.50 

32.44 

21.7 

50.32 

2.35 

21.7 

47.64 

16.48 

21.7 

57.84 

49.65 

21.7 

52.44 

34.43 

21.7 

24.65 

32.39 

22.7 

50.46 

2.46 

22.7 

47.93 

16.54 

22.7 

57.97 

49.66 

22.7 

52.86 

34.54 

22.7 

24.80 

32.34 

23.6 

50.61 

2.55 

23.7 

48.22 

16.60 

23.7 

58.10 

49.68 

23.7 

53.29 

34.67 

23.7 

24.94 

32.28 

24.6 

50.78 

« 

2.62 

34.7 

48.54 

16.65 

24.7 

58.25 

49.69 

24.7 

53.72 

31.83 

24.7 

25.09 

32.20 

25.6 

50.95 

2.69 

25.7 

48.85 

16.69 

25.7 

58.39 

49.68 

25.7 

54.14 

35.01 

25.7 

25.26 

32.11 

26.6 

51.13 

2.76 

26.7 

49.18 

16.73 

26.7 

58.56. 

49.68 

26.7 

54.52 

35.20 

26.7 

25.43 

32.02 

27.6 

51.31 

2.86 

27.7 

49.55 

16.80 

27.7 

58.73 

49.70 

27.7 

54.86 

35.39 

27.7 

25.61 

31.93 

28.6 

51.50 

3.00 

28.7 

49.91 

16.88 

28.7 

58.91 

49.74 

28.7 

55.19 

35.57 

28.7 

25.79 

31.87 

29.6 

51.68 

3.13 

29.7 

50.27 

16.97 

29.7 

59.08 

49.80 

29.7 

55.52 

35.74 

29.7 

25.99 

31.83 

30.6 

51.86 

3.30 

30.7 

60.61 

17.09 

80.7 

59.22 

49.89 

30.7 

55.84 

35.88 

30.7 

26.18 

31.82 

81.6 

52.01 

3.49 

31.7 

50.93 

17.22 

31.7 

59.38 

50.01 

31.7 

56.16 

36.02 

31.7 

26.35 

31.82 

82.6 

52.15 

3.69 

32.6 

51.23 

17.37 

32.7 

59.53 

50.12 

32.7 

56.50 

36.16 

32.7 

26.52 

31.86 

8.30 

8.24 

15.80      -15.77 

7.01       -6.94 

18.25     +18.23 

7.62       -7.55 

21»»  38*  S 

8'.548 

22h  ie>i  33-.212 

22*^  37"  51».624 

23*'  27«  43«.571 

23h  47m  23«.637 

-83*» 

5'    a 

4".33 

-86** 

22^    6 

0".92  1 

-81** 

48'    2 

4".80 

+86** 

51'    3 

8".62 

-82** 

28' 

8".42 

5934**— 1919 18 
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APPABENT  PLACES  OP  STARS,  1919 

CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Oe|^«i. 
liag.4.6 

a  Vnm  JCinozit. 

(Polarii.) 
Mag.  2.1 

4  O.  Ootanttt. 
Mag.  5.6 

Oioombildffe  750. 
Mag.  6.7 

GfOMiLtaidCO  M4* 
Mag.  6.4 

Waih. 

HMD 

Time. 

Asccsi- 
slnii. 

Dedi- 
natSoQ. 

Wash. 

HMD 

Time. 

Risht 
Asoen- 

BecU. 
otttion. 

Waih. 
Mean 
Time. 

Right 

Aaccm- 

sicn. 

Deeli- 
nfttkii. 

Waah. 
ICflaa 
Time. 

Right 
Aaccn- 

SlOD. 

DecU- 
nation. 

WaBh. 
Mean 
Time. 

Rli^t 

Aaoo^ 

aion. 

Dectt- 
Tiatlnn, 

h  m 

•   / 

h  m 

•     r 

h  m 

•    / 

h  m 

•   # 

h  m 

•   t 

July 

0  57 

+8549 

July 

181 

+8852 

ft 

July 

141 

-8510 

tf 

July 

4  10 

+8520 
tf 

July 

535 

+85  9 
ft 

0.8 

32.94 

18.61 

0.8 

32.65 

14.04 

0.8 

43.55 

13.00 

0.9 

40.29 

20.51 

0.9 

50.35 

26.66 

1.8 

33.22 

18.64 

1.8 

33.66 

14.01 

1.8 

43.80 

12.85 

1.9 

40.48 

20.32 

1.9 

50.46 

26.39 

2.8 

33.51 

18.66 

2.8 

34.71 

13.98 

2.8 

44.04 

12.72 

2.9 

40.67 

20.10 

2.9 

50.55 

26.12 

3.8 

33.81 

18.69 

3.8 

35.81 

13.95 

3.8 

44.28 

12.61 

3.9 

40.86 

19.87 

3.9 

50.66 

25.83 

4.8 

34.13 

18.73 

4.8 

36.97 

13.94 

4.8 

44.50 

12.51 

4.9 

41.05 

19.64 

4.9 

50.78 

25.52 

5.8 

34.45 

18.77 

5.8 

38.16 

13.92 

5.8 

44.72 

12.41 

5.9 

41.28 

19.42 

5.9 

50.91 

25.21 

6.8 

34.78 

18.83 

6.8 

39.40 

13.91 

6.8 

44.92 

12.30 

6.9 

41.51 

19.19 

6.9 

51.05 

24.91 

7.7 

35.13 

18.91 

7.8 

40.65 

13.92 

7.8 

45.13 

12.20 

7.9 

41.75 

18.99 

7.9 

51.22 

24.62 

8.7 

35.47 

18.99 

8.8 

41.87 

13.95 

8.8 

45.35 

12.09 

8.9 

42.02 

18.80 

8.9 

51.39 

24.33 

9.7 

35.80 

19.09 

9.8 

43.10 

14.00 

9.8 

45.58 

11.96 

9.9 

42.28 

18.61 

9.9 

51.57 

24.06 

10.7 

36.12 

19.22 

10.8 

44.30 

14.09 

10.8 

45.80 

11.84 

10.9 

42.55 

18.46 

10.9 

51.76 

23.79 

11.7 

36.43 

19.35 

11.8 

45.45 

14.18 

11.8 

46.04 

11.72 

11.9 

42.82 

18.31 

11.9 

51.95 

23.55 

12.7 

36.72 

19.49 

12.8 

46.57 

14.27 

12.8 

46.29 

11.59 

12.9 

43.07 

18.17 

12.9 

52.14 

23.31 

13.7 

37.01 

19.62 

13.8 

47.64 

14.35 

13.8 

46.56 

11.49 

13.9 

43.32 

18.03 

18.9 

52.33 

23.08 

14.7 

37.28 

19.75 

14.8 

48.67 

14.41 

14.8 

46.82 

11.39 

14.9 

43.56 

17.91 

14.9 

52.51 

22.87 

15.7 

37.55 

19.88 

15.8 

49.68 

14.48 

15.8 

47.09 

11.30 

15.9 

43.78 

17.77 

15.9 

52.66 

22.65 

16.7 

37.82 

19.99 

16.7 

50.71 

14.54 

16.8 

47.35 

11.25 

16.9 

44.01 

17.63 

16.9 

52.82 

22.42 

17.7 

38.10 

20.08 

17.7 

51.79 

14.58 

17.8 

47.60 

11.23 

17.9 

44.24 

17.49 

17.9 

52.99 

22.19 

18.7 

38.40 

20.18 

18.7 

52.93 

14.63 

18.7 

47.85 

11.22 

18.9 

44.48 

17.31 

18.9 

53.16 

21.92 

19.7 

38.72 

20.29 

19.7 

54.13 

14.67 

19.7 

48.08 

11.18 

19.8 

44.74 

17.14 

19.9 

53.34 

21.64 

20.7 

39.05 

20.42 

20.7 

55.39 

14.75 

20.7 

48.29 

11.15 

20.8 

45.02 

16.96 

20.9 

53.53 

21.35 

21.7 

39.39 

20.58 

21.7 

56.69 

14.85 

21.7 

48.51 

11.13 

21.8 

45.33 

16.81 

21.9 

53.76 

21.08 

22.7 

39.73 

20.76 

22.7 

57.96 

14.99 

22.7 

48.72 

11.08 

22.8 

45.65 

16.68 

22.9 

54.00 

20M 

23.7 

40.05 

20.98 

23.7 

59.19 

15.13 

23.7 

48.95 

11.02 

23.8 

45.96 

16.58 

23.9 

54.26 

20.61 

24.7 

40.36 

21.20 

24.7 

60.36 

15.30 

24.7 

49.18 

10.95 

24.8 

46.27 

16.49 

24.9 

54.51 

20.41 

25.7 

40.64 

21.40 

25.7 

61.45 

15.48 

25.7 

49.45 

10.89 

25.8 

46.56 

16.43 

25.9 

54.76 

20.22 

26.7 

40.91 

21.61 

26.7 

62.47 

15.63 

26.7 

49.73 

10.83 

26.8 

46.85 

16.37 

26.9 

55.00 

20.04 

27.7 

41.15 

21.83 

27.7 

63.46 

15.78 

27.7 

50.00 

10.81 

27.8 

47.12 

16.31 

27.9 

55.20 

19.87 

28.7 

41.39 

22.00 

28.7 

64.44 

15.89 

28.7 

50.28 

10.80 

28.8 

47.36 

16.25 

28.9 

55.41 

19.70 

29.7 

41.65 

22.17 

29.7 

65.45 

16.00 

29.7 

50.54 

10.83 

29.8 

47.63 

16.16 

29.9 

55.61 

19.50 

30.7 

41.93 

22.32 

30.7 

66.49 

16.11 

30.7 

50.79 

10.87 

30.8 

47.89 

16.06 

30.9 

55.81 

19.30 

31.7 

42.20 

22.49 

31.7 

67.59 

16.22 

31.7    51.02 

10.93 

31.8 

48.15 

15.95 

31.9 

56.02 

19.08 

13.73      +13.69 

50.74     +60.73 

11.88     -11.83 

12.30     +12.26 

11.84     +11.80 

C^   67»  24-.633 

V  31«  11«.709 

V  41-  54».846 

411  201D  37..831 

5*  35«  50-.330 

+85** 

49'    2 

54".14 

+88*» 

52'    2 

I0".55 

-85** 

10'    4 

15".22 

+85* 

20'    2 

!8".88 

+85* 

9'   a 

t4".51 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ai  O.  Keaw. 

f  ICenMB. 

61  H.  CephAl. 

S5  H.  Oaaetop. 

TO.  OotanlU. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

WMh. 
Itam 

ikn. 

Decli- 
natloa. 

Waih. 
ICMn 
Time. 

Right 
Aeoen- 

DecIS- 
netion. 

Waeb. 
lieen 
Time. 

Right 
AaocB- 

ikB. 

DeeU- 
natkn. 

Mew 

Thne. 

Ri^ 

Aaeoft- 

ilon. 

Decli- 
nAtlan. 

Wash. 
ICeen 
Thne. 

Ri^ 

A8een> 

doo. 

Dedi- 
iffitim 

Time. 

h  m 

o      / 

h  m 

•    1 

h  m 

•    / 

h  m 

•   / 

h  m 

•   t 

July 

5  45 

-8449 

July 

6  46 

-8043 

July 

7    2 

+8710 

July 

7  14 

+8234 

July 

7  14 

-8654 

ft 

0.9 

26.88 

43.71 

1.0 

36.58 

55.10 

1.0 

56.90 

37.64 

1.0 

7.20 

11.46 

1.0 

60.20 

33.22 

1.9 

26.91 

43.38 

2.0 

36.57 

54.76 

2.0 

56.93 

37.35 

2.0 

7.21 

11.18 

2.0 

60.10 

32.89 

2.9 

26.95 

43.06 

3.0 

36.55 

54.43 

3.0 

56.94 

37.04 

3.0 

7.22 

10.87 

3.0 

60.01 

32.59 

3.9 

26.99 

42.74 

4.0 

36.55 

54.11 

4.0 

56.95 

36.73 

4.0 

7.21 

10.56 

4.0 

59.95 

32.30 

4.9 

27.04 

42.46 

4.9 

36.54 

53.82 

5.0 

56.99 

36.39 

5.0 

7.2i 

10.24 

5.0 

59.89 

32.01 

5.9 

27.08 

42.17 

5.9 

36.54 

53.52 

6.0 

57.02 

36.05 

6.0 

7.23 

9.90 

6.0 

59.82 

31.74 

6.9 

27.13 

41.90 

6.9 

36.54 

53.23 

7.0 

57.10 

35.70 

7.0 

7.25 

9.57 

7.0 

59.76 

31.47 

7.9 

27.17 

41.61 

7.9 

36.54 

52.94 

8.0 

57.18 

35.35 

8.0 

7.28 

9.22 

8.0 

59.67 

31.19 

8.9 

27.20 

41.32 

8.9 

36.53 

52.64 

8.9 

57.30 

35.01 

^.0 

7.33 

8.87 

9.0 

59.59 

30.91 

9.9 

27.24 

41.03 

9.9 

36.53 

52.34 

9.9 

57.43 

34.67 

10.0 

7.38 

8.54 

10.0 

59.50 

30.62 

10.9 

27.27 

40.71 

10.9 

36.52 

52.03 

10.9    57.60 

34.33 

10.9 

7.43 

8.23 

11.0 

59.42 

30.33 

11.9 

27.31 

40.39 

11.9 

36.51 

51.72 

11.9 

57.77 

34.00 

11.9 

7.60 

7.92 

11.9 

59.33 

30.02 

12.9 

27.36 

40.07 

12.9 

36.51 

51.39 

12.9 

57.94 

33.71 

12.9 

7.57 

7.63 

12.9 

59.25 

29.71 

13.9 

27.42 

39.74 

13.9 

36.52 

51.03 

13.9 

58.11 

33.42 

13.9 

7.63 

7.35 

13.9 

59.19 

29.38 

14.9 

27.50 

39.40 

14.9 

36.53 

50.67 

14.9 

58.27 

33.13 

14.9 

7.69 

7.08 

14.9 

59.14 

29.08 

15.9 

27.58 

39.07 

15.9 

36.54 

50.33 

15.9 

58.42 

32.84 

15.9 

7.74 

6.81 

15.9 

59.12 

28.68 

16.9 

27.68 

38.75 

16.9 

36.55 

50.00 

16.9 

58.54 

32.55 

16.9 

7.79 

6.52 

16.9 

59.12 

28.35 

17.9 

27.78 

38.46 

17.9 

36.59 

49.68 

17.9 

58.66 

32.23 

17.9 

7.83 

6.21 

17.9 

59.15 

28.02 

18.9 

27.89 

38.18 

18.9 

36.62 

49.37 

18.9 

58.79 

31.90 

18.9- 

7.87 

5.89 

18.9 

59.18 

27.73 

19.9 

27.99 

37.94 

19.9 

36.65 

49.08 

19.9 

58.92 

31.56 

19.9 

7.92 

5.55 

19.9 

59.22 

27.44 

20.9 

28.08 

37.70 

20.9 

36.68 

48.80 

20.9 

59.09 

31.21 

20.9 

7.98 

5.21 

20.9 

59.25 

27.17 

21.9 

28.16 

37.45 

21.9 

36.70 

48.54 

21.9 

59.31 

30.87 

21.9 

8.07 

4.87 

21.9 

59.26 

26.90 

22.9 

28.24 

37.19 

22.9 

36.73 

48.27 

22.9 

59.57 

30.53 

22.9 

8.15 

4.53 

22.9 

59.26 

26.64 

23.9 

28.32 

36.92 

23.9 

36.74 

47.98 

23.9 

59.84 

30.19 

23.9 

8.26 

4.20 

23.9 

59.24 

26.36 

24.9 

28.40 

36.63 

24.9 

36.76 

47.66 

24.9 

60.13 

29.87 

24.9 

8.38 

3.89 

24.9 

59.23 

26.05 

25.9 

28.49 

36.31 

25.9 

36.79 

47.33 

25.9 

60.41 

29.58 

25.9 

8.49 

3.61 

25.9 

59.23 

25.73 

26.9 

28.60 

35.99 

26.9 

36.83 

46.99 

26.9 

60.68 

29.31 

26.9 

8.58 

3.34 

26.9 

59.24 

25.40 

27.9 

28.73 

35.69 

27.9 

36.87 

46.62 

27.9 

60.92 

29.07 

27.9 

8.68 

3.08 

27.9 

59.29 

25.05 

28.9 

28.86 

35.40 

28.9 

36.90 

46.28 

28.9 

61.16 

28.80 

28.9 

8.76 

2.82 

28.9 

59.38 

24.71 

29.9 

29.01 

35.13 

29.9 

36.96 

45.96 

29.9 

61.36 

28.53 

29.9 

8.84 

2.55 

29.9 

59.47 

24.38 

30.9 

29.16 

34.87 

30.9 

37.02 

45.67 

30.9 

61.57 

28.24 

30.9 

8.91 

2.26 

30.9 

59.58 

24.09 

31.9 

29.31 

34.64 

31.9 

37.08 

45.38 

31.9 

61.79 

27.93 

31.9 

8.99 

1.97 

31.9 

59.71 

23.79 

11.09      -11.05 

6.21       -6.13 

20.30     +20.27 

T.-J 

fZ       + 

7.67 

18.54     -18.51 

5*»   45-  51«.396 

6»»  46"  48».653 

7^     3«    2».335 

7h 

14- 

7«.912 

7^  15"  39*.691 

-84*» 

49'    4 

4".27  1 

-80* 

43'    4 

6".14  1 

+87* 

10'    4 

3".86 

+82* 

84'    ] 

.7".82 

-86* 

54'    ] 

L9".75 

276 


APPAEENT  PLACES  OT  STARS,  1919, 


CIRCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


OzooBLliildce  1119. 
Mag.  7.0 

rootentli. 
Mag.  6.4 

1 H.  Dxaoonla. 

Mag.  4.6 

i  Chamaleontis. 
Mag.  5.2 

80  H.  Otmdof. 
Mag.  5.3 

Waah. 
Mmh 
Time. 

Right 

ASOQOr 

slno. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoeo- 

sioii. 

Decll- 
natifln. 

Wash. 
Mean 
Time. 

Rii^t 

Ascoi- 

sioo. 

DeoU. 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

8ion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli. 
natioii. 

h  m 

•   / 

h  m 

•    t 

h  m 

e     1 

h  m 

•    f 

h  m 

•   1 

July 

817 

+8862 
If 

July 

9    8 

-8620 

July 

9  26 

+8140 

July 

9  36 

-8036 

July 

10  21 

+82  58 

1.1 

24.46 

33.76 

1.1 

24.74 

64.66 

1.1 

37.88 

68.44 

1.1 

13.42 

9.61 

1.2 

17.76 

W  f 

18.04 

2.1 

24.17 

33.48 

2.1 

24.66 

64.41 

2.1 

37.81 

68.21 

2.1 

13.32 

9.28 

2.2 

17.63 

17.85 

3.1 

23.86 

33.17 

3.1 

24.39 

64.16 

3.1 

37.73 

67.96 

3.1 

13.23 

9.05 

3.2 

17.61 

17.66 

4.1 

23.62 

32.86 

4.1 

24.24 

63.92 

4.1 

37.66 

67.70 

4.1 

13.14 

8.83 

4.1 

17.37 

17.46 

6.1 

23.20 

32.51 

5.1 

24.09 

63.70 

6.1 

37.67 

67.43 

5.1 

13.06 

8.61 

5.1 

17.24 

17.24 

6.1 

22.91 

32.18 

6.1 

23.96 

63.48 

6.1 

37.48 

67.16 

6.1 

12.99 

8.41 

6.1 

17.12 

17.02 

7.1 

22.68 

31.84 

7.1 

23.81 

63.26 

7.1 

37.42 

66.87 

7.1 

12.91 

8.21 

7.1 

16.99 

16.78 

8.1 

22.49 

31.48 

8.1 

23.67 

63.06 

8.1 

37.36 

66.66 

8.1 

12.86 

8.02 

8.1 

16.89 

16.50 

9.0 

22.37 

31.11 

9.1 

23.63 

52.8* 

9.1 

37.30 

66.24 

9.1 

12.77 

7.83 

9.1 

16.78 

16.23 

10.0 

22.31 

30.76 

10.1 

23.38 

62.60 

10.1 

37.26 

66.92 

10.1 

12.69 

7.63 

10.1 

16.68 

16.96 

11.0 

22.31 

30.42 

11.1 

23.21 

62.38 

11.1 

37.21 

66.60 

11.1 

12.61 

7.42 

11.1 

16.59 

16.68 

12.0 

22.36 

30.08 

12.1 

23.04 

62.16 

12.1 

37.20 

65.30 

12.1 

12.52 

7.22 

12.1 

16.61 

15.40 

13.0 

22.41 

29.76 

13.1 

22.88 

61.91 

13.1 

37.17 

66.00 

13.1 

12.43 

7.00 

13.1 

16.46 

15.12 

14.0 

22.48 

29.44 

14.1 

22.72 

51.64 

14.1 

37.13 

64.71 

14.1 

12.36 

6.74 

14.1 

16.37 

14.84 

16.0 

22.64 

29.13 

16.1 

22.67 

61.36 

16.1 

37.10 

64.44 

15.1 

12.27 

6.47 

16.1 

16.29 

14.60 

16.0 

22.66 

28.83 

16.1 

22.43 

61.07 

16.1 

37.08 

64.17 

16.1 

12.19 

6.20 

16.1 

16.21 

14.36 

17.0 

22.61 

28.62 

17.1 

22.30 

60.77 

17.1 

37.03 

63.90 

17.1 

12.11 

5.91 

17.1 

16.13 

14.11 

18.0 

22.46 

28.19 

18.1 

22.20 

60.47 

18.1 

36.98 

63.62 

18.1 

12.06 

5.63 

18.1 

16.06 

13.85 

19.0 

22.39 

27.86 

19.1 

22.11 

50.18 

19.1 

36.93 

63.32 

19.1 

11.99 

5.38 

19.1 

16.94 

13.57 

20.0 

22.34 

27.49 

20.1 

22.03 

49.93 

20.1 

36.88 

62.98 

20.1 

11.96 

5.13 

20.1 

16.83 

13.29 

21.0 

22.36 

27.12 

21.1 

21.94 

49.69 

21.1 

36.86 

62.64 

21.1 

11.90 

4.88 

21.1 

16.73 

12.98 

22.0 

22.46 

26.74 

22.0 

21.86 

49.46 

22.1 

36.81 

62.27 

22.1 

11.86 

4.66 

22.1 

16.66 

12.66 

23.0 

22.66 

26.34 

23.0    21.76 

49.23 

23.1 

36.80 

61.91 

23.1 

11.80 

4.44 

23.1 

15.69 

12.30 

24.0 

22.94 

26.96 

24.0 

21.66 

48.99 

24.1 

36.80 

61.66 

24.1 

11.74 

4.21 

24.1 

16.53 

11.95 

26.0 

23.27 

26.60 

26.0    21.62 

48.72 

26.1    36.81 

61.21 

26.1 

11.68 

3.94 

26.1 

15.48 

11.62 

26.0 

23.62 

26.26 

26.0  1  21.40 

48.44 

26.0 

36.82 

60.88 

26.1 

11.62 

3.67 

26.1 

15.46 

11.30 

27.0 

23.96 

24.94 

27.0 

21.29 

48.13 

27.0 

36.83 

60.66 

27.1 

11.66 

3.39 

27.1 

15.41 

11.00 

27.9 

24.24 

24.64 

28.0 

21.19 

47.81 

28.0 

36.83 

60.25 

28.1 

11.49 

3.08 

28.1 

16.37 

10.71 

28.9 

24.47 

24.33 

29.0 

21.13 

47.48 

29.0   36.83 

69.96 

29.0 

11.44 

2.76 

29.1 

16.32 

10.43 

29.9 

24.66 

24.01 

30.0 

21.06 

47.16 

30.0 

36.81 

69.67 

30.0 

11.39 

2.42 

30.1 

16.26 

10.14 

30.9 

24.81 

23.67 

31.0 

21.01 

46.83 

31.0 

36.79 

69.36 

31.0 

11.36 

2.11 

31.1 

16.20 

9.86 

31.9 

24.98 

23.33 

32.0 

20.97 

46.61 

32.0 

36.77 

69.03 

32.0 

11.32 

1.82 

32.1 

15.13 

9.54 

60.92      +60.91 

12.33     -12.29 

6.91       +6.84 

6.11       - 

6.03 

8.17       +8.11 

gh    17m  47..546 

9*^     8"  41-.694 

^  25»  39«.276 

9^  36"  1 

.9».026 

10»»  21«  19-.949 

+88** 

62'    3 

7".80  1 

-86° 

20'    2 

6".78 

+81° 

41'    1 

0".13  1 

-80° 

34'    Z 

»".26 

+82° 

68'    ] 

L7".67 
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CmCUMFOLAR  STAS8. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


If  Oetentts. 
Mag.  6.8 

Bmdiey  187t. 
Mag.  6.3 

• 

iOotentia. 
Mag.  5.4 

88H.Oa11wlop.a09- 
Mag.  5.3 

K,  Ooluitla. 
Mag.  5.6        ^ 

WadL 
Mean 

Right 

Ascen- 

Aion. 

Decli- 

Waih. 
Mean 
Time. 

Right 

Ascen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Aaeen- 

SiOD. 

Decli- 
nation. 

WadL 
Mean 

Time. 

Right 

ASOQ^ 

8ion. 

Decli- 
natioii. 

Wash. 
Mean 

Time. 

Aaoeo- 
sian. 

Decll- 
nation. 

Tfane. 

h  m 

•    / 

h  m 

o       / 

h  m 

•    / 

h  m 

0    / 

h  m 

•    / 

July 

10  59 

-84  9 

July 

1213 

+88  8 

July 

12  46 

-8441 

July 

12  48 

+8351 

July 

18  27 

-8523 

1.2 

51.95 

64.87 

1.2 

76.36 

60.62 

1.3 

28.15 

36.82 

1.8 

8 

29.67 

16.76 

1.8 

47.97 

52.58 

2.2 

51.76 

64.74 

2.2 

75.77 

60.56 

2.3 

27.93 

36.86 

2.3 

29.48 

16.74 

2.8 

47.72 

52.69 

8.2 

51.56 

64.62 

3.2 

75.13 

60.50 

3.3 

27.72 

36.88 

3.3 

29.30 

16.72 

8.8 

47.48 

52.77 

4.2 

51.38 

64.50 

4.2 

74.47 

60.41 

4.2 

27.52 

36.89 

4.3 

29.09 

16.71 

4.8 

47.24 

52.83 

5.2 

51.22 

64.37 

5.2 

73.78 

60.33 

5.2 

27.31 

36.90 

5.2 

28.89 

16.67 

5.8 

47.02 

52.89 

6.2 

51.07 

64.27 

6.2 

78.09 

60.23 

6.2 

27.13 

36.90 

6.2 

28.68 

16.64 

6.3 

46.82 

52.95 

7.2 

50.91 

64.17 

7.2 

72.39 

60.10 

7.2 

26.94 

36.92 

7.2 

28.46 

16.58 

7.3 

46.61 

53.00 

8.2 

50.74 

64.06 

8.2 

71.70 

59.96 

8.2 

26.75 

36.95 

8.2 

28.25 

16.51 

8.3 

46.40 

53.09 

9.2 

50.57 

63.96 

9.2 

71.04 

59.81 

9.2 

26.57 

36.98 

9.2 

28.05 

16.42 

9.3 

46.20 

53.17 

10.2 

50.41 

63.87 

10.2 

70.41 

59.65 

10.2 

26.37 

37.02 

10.2 

27.85 

16.31 

10.3 

45.98 

53.25 

11.2 

50.23 

63.76 

11.2 

69.79 

59.48 

11.2 

26.17 

37.05 

11.2 

27.66 

16.20 

11.3 

45.76 

53.34 

12.2 

50.05 

63.65 

12.2 

69.20 

59.31 

12.2 

25.97 

37.08 

12.2 

27.48 

16.09 

12.3 

45.53 

53.48 

18.2 

49.87 

63.52 

13.2 

68.63 

59.13 

13.2 

25.74 

37.10 

13.2 

27.31 

15.96 

18.3 

45.28 

53.50 

14.1 

49.68 

63.39 

14.2 

68.12 

58.95 

14.2 

25.51 

37.10 

14.2 

27.14 

15.83 

14.3 

45.01 

53.56 

16.1 

49.49 

63.21 

15.2 

67.60 

58.79 

15.2 

25.28 

37.09 

15.2 

26.97 

15.71 

15.2 

44.75 

53.61 

16.1 

49.31 

63.03 

16.2 

67.05 

58.64 

16.2 

25.04 

37.05 

16.2 

26.80 

15.61 

16.2 

44.47 

63.62 

17.1 

49.13 

62.84 

17.2 

66.51 

58.49 

17.2 

24.81 

37.01 

17.2 

26.68 

15.51 

17.2 

44.22 

63.63 

18.1 

48.98 

62.65 

18.2 

65.89 

58.33 

18.2 

24.61 

36.93 

18.2 

26.43 

15.41 

18.2 

43.97 

63.68 

19.1 

48.83 

62.45 

19.2 

65.26 

58.16 

19.2 

24.41 

36.86 

19.2 

26.23 

15.32 

19.2 

48.78 

68.62 

20.1 

48.70 

62.27 

20.2 

64.60 

57.99 

20.2 

24.21 

36.80 

20.2 

26.03 

15.20 

20.2 

48.51 

68.61 

21.1 

48.57 

62.11 

21.2 

63.94 

57.80 

21.2 

24.04 

36.74 

21.2 

25.82 

15.07 

21.2 

48.31 

68.61 

22.1 

48.45 

61.96 

22.2 

63.29 

57.57 

22.2 

23.87 

36.70 

22.2 

25.61 

14.90 

22.2 

43.11 

63.62 

23.1 

48.31 

61.81 

23.2 

62.68 

57.33 

23.2 

23.70 

36.67 

23.2 

25.42 

14.72 

23.2 

42.91 

53.65 

24.1 

48.17 

61.67 

24.2 

62.12 

57.08 

24.2 

23.52 

36.66 

24.2 

25.24 

14.52 

24.2 

42.69 

53.68 

25.1 

48.01 

61.50 

25.2 

61.61 

56.83 

25.2 

23.31 

36.63 

25.2 

25.08 

14.31 

25.2 

42.45 

53.69 

26.1 

47.84 

61.32 

26.2 

61.14 

56.58 

26.2 

23.09 

36.58 

26.2 

24.93 

14.10 

26.2 

42.21 

63.71 

27.1 

47.67 

61.12 

27.2 

60.68 

56.34 

27.2 

22.86 

36.53 

27.2    24.77 

18.91 

27.2 

41.94 

53.70 

28.1 

47.51 

60.89 

28.2 

60.22 

56.12 

28.2 

22.68 

36.43 

28.2  j  24.61 

18.73 

28.2 

41.66 

53.67 

29.1 

47.37 

60.65 

29.2 

59.75 

55.90 

29.2 

22.40 

36.32 

29.2 

24.45 

13.56 

29.2 

41.39 

53.62 

30.1 

47.22 

60.38 

30.2 

59.24 

55.70 

30.2 

22.19 

36.19 

30.2 

24.28 

13.41 

80.2 

41.12 

53.65 

81.1 

47.09 

60.13 

31.2 

58.72 

55.49 

31.2 

21.99 

36.05 

31.2 

24.11 

13.26 

31.2 

40.88 

63.46 

32.1 

46.98 

59.89 

32.1 

58.16 

55.28 

32.2 

21.80 

35.90 

32.2 

23.93 

13.08 

32.2 

40.65 

53.38 

9.84        -9.79 

30.97     +30.95 

10.81     -10.77 

9.34       +9.29 

12.42     -1 

2.38 

W    59"   54V546 

12»>  14-  29«.190 

12"»  46«  19-.119 

12»>  48»  31«.308 

IS*'  27*  3 

.2-.89I 

-84«* 

9'     2 

9".33  1 

+88*» 

8'    5 

6".19  1 

-84« 

41' 

1".57  1 

+83*» 

51'    1 

1".80  1 

-85^ 

22'    1 

9".48 
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APPAKENT  PLACES  OF  STABS,  1919. 

CIBCUMFOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


dOotantU. 
Mag.  4.1 

GfOomlnidceSMS. 
Mag.  7.2 

pOotaatis. 

Mag.  5.7 

€  JSmm  Minorti. 

Mag.  4.4 

• 

MG.AfOdls. 
Mag.  6.9 

Wash. 
Umax 

Aaoen- 

SkttL 

DeoU- 

WmOL 
KMn 

TlDM. 

Rilht 

Aaoen- 

iiinn. 

Deeli- 
nation. 

Wash. 
Tlma. 

Riglit 

SiGQ. 

DeoU- 

Waah. 
Mean 
Ttana. 

RiKht 

Aaoeo- 

sian. 

DeoU. 
natkm 

WadL 
Mean 

TlDIO. 

Right 

Aaom- 

■ifln. 

Qnme. 

July 

h  m 
1413 

-8318 

00 

Jtay 

h  m 
16   2 

+8732 
$0 

July 

h  m 
1624 

•   1 

-8412 

It 

July 

h  m 
16  64 

•   0 
+8210 

01 

July 

h  m 
1716 

•  9 
-8047 

1^ 
2.3 
3.3 
4.3 

61.14 
60.98 
60.83 
60.69 

23.78 
23.92 
24.07 
24.17 

1.4 
2.3 
3.3 
4.3 

60.98 
60.58 
60.15 
59.69 

50.93 
51.07 
61.23 
51.40 

1.4 
2.4 
3.4 
4.4 

46.36 
45.21 
45.07 
44.93 

16.76 
16.98 
17.18 
17.37 

1.4 
2.4 
3.4 

4.4 

16.32 
16.24 
16.16 
16.08 

30.01 
30.28 
30.57 
30.86 

1.4 
2.4 
3.4 
4.4 

34.73 
34.70 
34.67 
34.64 

19.22 
19.60 
19.77 
20.02 

6.3 

i    6.8 

7.3 

8.3 

60.56 
60.41 
60.28 
60.16 

24.28 
24.39 
24.52 
24.64 

5.3 
6.3 
7.3 
8.3 

59.22 
58.72 
58.21 
57.68 

51.67 
51.72 
51.85 
51.98 

6.4 
6.4 
7.4 
8.3 

44.80 
44.69 
44.58 
44.47 

17.65 
17.73 
17.92 
18.11 

5.4 
6.4 
7.4 
8.4 

16.99 
16.89 
15.79 
16.69 

31.16 
31.46 
31.76 
32.06 

5.4 
6.4 
7.4 
8.4 

34.60 
34.69 
34.57 
34.66 

20.27 
20.51 
20.76 
21.01 

9.3 
10.3 
11.3 
12.3 

60.04 
69.91 
69.77 
69.63 

24.76 
24.90 
26.03 
25.16 

9.3 
10.3 
11.3 
12.3 

57.16 
56.62 
56.10 
56.59 

52.09 
52.18 
52.26 
52.32 

9.3 
10.3 
11.3 
12.3 

44.34 
44.23 
44.11 
43.98 

18.30 
18.51 
18.73 
18.95 

9.4 
10.4 
11.4 
12.4 

15.66 
16.44 
15.32 
15.21 

32.32 
32:57 
32.81 
33.01 

9.4 
10.4 
11.4 
12.4 

34.53 
34.51 
34.50 
34.47 

21.25 
21.52 
21.79 
22.07 

13.3 
14.3 
16.3 
16.3 

59.48 
59.31 
69.14 
58.96 

25.29 
25.42 
25.53 
26.62 

13.3 
14.3 
15.3 
16.3 

55.11 
54.63 
54.16 
53.71 

52.38 
52.44 
52.49 
52.66 

13.3 
14.3 
15.3 
16.3 

43.84 
43.70 
43.53 
43.36 

19.17 
19.37 
19.58 
19.76 

13.4 
14.4 
15.4 
16.4 

15.10 
14.98 
14.87 
14.76 

33.22 
33.42 
33.62 
33.84 

13.4 
14.4 
15.4 
16.4 

34.44 
34.40 
34.36 
34.31 

22.35 
22.65 
22.93 
23.20 

17.3 
18.3 
19.3 
20.3 

58.78 
58,63 
58.47 
58.32 

25.68 
25.73 
25.76 
25.80 

17.3 
18.3 
19.3 
20.3 

53.24 
52.74 
52.22 
51.66 

52.65 
52.73 
52.82 
52.91 

17.3 
18.3 
19.3 
20.3 

43.17 
43.00 
42.85 
42.69 

19.90 
20.04 
20.16 
20.26 

17.4 
18.4 
19.4 
20.4 

14.65 
14.53 
14.41 
14.28 

34.06 
34.29 
34.54 
34.79 

17.4 
18.4 
19.4 
20.4 

34.24 
34.17 
34.12 
34.06 

23.44 
23.67 
23.88 
24.07 

21.3 
22.3 
23.3 
24.3 

58.18 
58.05 
57.93 
57.79 

25.84 
25.89 
25.96 
26.04 

21.3 
22.3 
23.3 
24.3 

51.07 
50.48 
49.88 
49.32 

52.97 
53.03 
53.06 
53.05 

21.8 
22.3 
23.3 
24.3 

42.55 
42.42 
42.30 
42.17 

20.37 
20.50 
20.65 
20.82 

21.4 
22.4 
23.4 
24.4 

14.14 
14.00 
13.84 
13.70 

35.04 
35.29 
35.49 
35.68 

21.4 
22.4 
23.4 
24.4 

34.01 
33.97 
33.93 
33.90 

24.26 
24.49 
24.71 
24.95 

25.3 
26.3 
27.2 
28.2 

57.64 
57.48 
57.30 
57.11 

26.13 
26.19 
26.26 
26.30 

25.3 
26.3 
27.3 
28.3 

48.76 
48.24 
47.73 
47.25 

53.04 
53.00 
52.99 
52.98 

25.3 
26.3 
27.3 
28.3 

42.02 
41.85 
41.67 
41.48 

20.99 
21.15 
21.30 
21.44 

25.4 
26.4 
27.4 
28.4 

13.55 
13.41 
18.27 
13.14 

35.83 
35.98 
36.13 
36.27 

25.4 
26.4 
27.4 
28.4 

33.86 
33.81 
33.75 
33.66 

25.19 
25.46 
25.71 
25.96 

29.2 
30.2 
31.2 
32.2 

56.92 
56.74 
56.56 
56.39 

26.30 
26.29 
26.26 
26.22 

29.3 
30.3 
31.3 
32.3 

46.77 
46.27 
46.74 
45.20 

52.98 
52.99 
53.00 
53.02 

29.3 
30.3 
31.3 
32.3 

41.28 
41.08 
40.88 
40.68 

21.54 
21.63 
21.70 
21.76 

29.4 
30.3 
31.3 
82.3 

13.00 
12.87 
12.73 
12.59 

36.44 
36.61 
36.80 
36.98 

29.4 
30.4 
31.4 
32.4 

33.57 
33.48 
33.39 
33.30 

26.19 
26.40 
26.59 
26.76 

8.6 
-83*» 

►8 
13»  4 
17V  t 

-8.52 

t6».350 

)4".52 

23.: 

+87*» 

J7      +2 

3» 

32'    4 

».86 

2-.510 

^".66 

9.1 

15^ 

-84*» 

»       - 
24«  2 
11'    t 

9.85 
13- .351 
^".43 

+82^ 

US        4 

64«  1 
10'    2 

7.28 

2-.991 

ll".42 

6.1 
-80® 

25       - 
16-  1 

47'    1 

6.17 

7«.234 

4".27 
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CmCUMPOLAR  STAES. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  TJnm  ICiiioils. 

X  Ootantls. 

X  UruB  mnoiii. 

0'OotaBtli. 

TeDfMOBit. 

liag.4.4 

Mag.  5.2 

Mi«.6.6 

liag.  5.5 

Mag.  5.7 

Wash. 
Mmui 

Asoeo- 
■kn. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sioo. 

BeoU- 
natJon. 

Waih. 

Mean 
Time. 

R%lit 

Aaen- 

sifln. 

DecU. 

WadL 
Mean 
Time. 

RWrt 
Aeeeift- 

8km. 

Deoll- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Afloeo- 

aim. 

DeoU. 
nation 

Time. 

h  m 

•    / 

h  m 

•    t 

h  m 

0   # 

h  m 

•    / 

h  m 

•   / 

July 

17  58 

+8636 

July 

18    8 

-8739 

July 

19   0 

+89  1 

July 

19  33 

-8912 

July 

2048 

+8214 

ft 

1.5 

29.17 

58.90 

1.5 

25.41 

47.95 

1.5 

39.96 

19.31 

1.5 

34.42 

57.48 

1.6 

38.68 

0.28 

2.5 

29.07 

59.21 

2.5 

25.40 

48.27 

2.5 

39.91 

19.63 

2.5 

94.94 

57.78 

2.6 

38.74 

0.67 

8.5 

28.96 

59.53 

3.5 

25.87 

48.56 

3.5 

39.87 

19.96 

3.5 

35.37 

58.07 

3.6 

38.83 

0.88 

4.5 

28.85 

59.85 

4.5 

25.34 

48.85 

4.5 

39.83 

20.80 

4.5 

35.78 

58.34 

4.6 

38.89 

1.21 

5.5 

28.72 

60.18 

5.5 

25.31 

49.12 

5.5 

39.74 

20.67 

5.5 

36.18 

58.59 

5.6 

38.97 

1.54 

6.5 

28.58 

60.53 

6.5 

25.29 

49.39 

6.5 

39.58 

21.03 

6.5 

36.58 

58.84 

6.6 

39.05 

1.90 

7.5 

28.41 

60.87 

7.5 

25.28 

49.66 

7.5 

39.38 

21.38 

7.5 

37.02 

59.09 

7.6 

39.11 

2.26 

8.5 

28.23 

61.20 

8.5 

25.27 

49.94 

8.5 

39.11 

21.74 

8.5 

37.48 

59.35 

8.6 

39.17 

2.62 

0.5 

28.05 

61.52 

9.5 

25.28 

50.22 

9.5 

38.77 

22.08 

9.5 

37.98 

59.62 

9.6 

39.22 

2.99 

10.4 

27.85 

61.83 

10.5 

25.29 

50.51 

10.5 

38.39 

22.42 

10.5 

38.50 

59.89 

10.6 

39.27 

3.35 

11.4 

27.65 

62.12 

11.5 

25.30 

50.82 

11.5 

37.96 

22.76 

11.5 

39.03 

60.20 

11.6 

89.30 

3.71 

12.4 

27.43 

62.42 

12.5 

25.29 

51.13 

12.5 

37.48 

23.08 

12.5 

39.55 

60.52 

12.6 

39.33 

4.06 

13.4 

27.21 

62.69 

13.4 

25.25 

51.46 

13.5 

37.02 

23.37 

13.5 

40.03 

60.85 

13.6 

39.36 

4.40 

14.4 

27.01 

62.93 

14.4 

25.20 

51.79 

14.5 

36.58 

23.67 

14.5 

40.42 

61.17 

14.6 

39.39 

4.74 

15.4 

26.82 

63.19 

15.4 

25.10 

52.11 

15.5 

36.16 

23.96 

15.5 

40.73 

61.49 

15.6 

39.40 

5.06 

16.4 

26.63 

63.45 

16.4 

24.97 

52.43 

16.6 

35.78 

24.25 

16.5 

40.91 

61.79 

16.6 

39.43 

5.88 

17.4 

26.44 

63.72 

17.4 

24.80 

52.71 

17.5 

35.43 

24.56 

17.5 

41.00 

62.10 

17.5 

39.46 

5.71 

18.4 

26.24 

64.01 

18.4 

24.63 

52.98 

18.5 

35.08 

24.88 

18.5 

41.02 

62.39 

18.5 

39.50 

6.05 

19.4 

26.04 

64.32 

19.4 

24.47 

53.24 

19.5 

84.70 

25.21 

19.5 

41.02 

62.68 

19.5 

39.55 

6.42 

20.4 

25.82 

64.64 

20.4 

24.32 

53.48 

20.5 

34.26 

25.58 

20.5 

41.04 

62.95 

20.5 

39.59 

6.79 

21.4 

25.57 

64.96 

21.4 

24.21 

53.73 

21.5 

33.72 

25.95 

21.5 

41.11 

68.21 

21.5 

39.61 

7.17 

22.4 

25.30 

65.28 

22.4 

24.11 

53.97 

22.5 

33.09 

26.31 

22.5 

41.28 

63.47 

22.5 

39.62 

7.59 

23.4 

25.01 

65.56 

23.4 

24.03 

54.24 

23.5 

32.37 

26.65 

23.5 

41.51 

63.74 

23.5 

39.63 

7.99 

24.4 

24.71 

65.81 

24.4 

23.95 

54.53 

24.5 

31.59 

26.98 

24.5 

41.76 

64.02 

24.5 

39.63 

8.38 

25.4 

24.41 

66.05 

25.4 

23.85 

54.82 

25.5 

30.81 

27.27 

25.5 

41.99 

64.34 

25.5 

39.63 

8.76 

26.4 

24.12 

66.27 

26.4 

23.71 

55.12 

26.4 

30.05 

27.55 

26.5 

42.14 

64.67 

26.5 

39.62 

9.09 

27.4 

23.84 

66.47 

27.4 

23.53 

55.42 

27.4 

29.33 

27.81 

27.5 

42.18 

65.00 

27.5 

39.60 

9.44 

28.4 

23.59 

66.69 

28.4 

23.30 

55.72 

28.4 

28.66 

28.07 

28.5 

42.10 

65.34 

28.5 

39.59 

9.76 

29.4 

23.34 

66.92 

29.4 

23.06 

56.00 

29.4 

28.03 

28.34 

29.5 

41.90 

65.67 

29.5 

39.59 

10.09 

30.4 

23.07 

67.16 

30.4 

22.78 

56.28 

30.4 

27.42 

28.64 

30.5 

41.61 

65.98 

30.5 

39.59 

10.43 

31.4 

22.81 

67.43 

31.4 

22.50 

56.52 

81.4 

26.82 

28.95 

31.6 

41.25 

66.28 

31.5 

39.59 

10.77 

32.4    22.55 

67.69 

32.4    22.22    56.76 

32.4 

26.19 

29.26 

32.5 

40.88 

66.57 

32.5    39.59 

11.14 

16.95      -1-16.92 

24.54      -24.52 

58.67     +58.66 

73.18     -73.18 

7.40       + 

7.33 

IV    58»   22-.311 

Igh     7m  23«.343 

19»»     0^  15-.079 

19>»  30«  50-.769 

20»»  48-  3 

2-.146 

+86'' 

36'    6 

1".04  1 

-87° 

39'    5 

0".89  1 

+89*» 

1'    1 

2".80  1 

-89** 

13'    1 

3".35  1 

+82*» 

13'    6 

6".82 
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CmCUMPOLAR  STARS. 

FOR  THE  XJPPER  TRANSIT  AT  WASHINGTON. 


XOotantii. 

vOcttnttt. 

fi  Oetanttf . 

89  H.  Cephei. 

7^0etattt. 

Mag.  5.4 

Mag.  6.7 

Mag.  4.3 

Mag.  6.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoem- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Rii^ 
Ascen- 
sion. 

DecU- 
nation. 

h  m 

e     / 

h  m 

•    / 

h  m 

•   t 

h  m 

O       1 

h  m 

e    r 

July 

2138 

-83  5 

0$ 

July 

22  16 

-8622 

July 

22  37 

-8147 

July 

23  27 

+8661 

July 

23  47 

-8227 

1.6 

s 
52.01 

3.49 

1.7 

50.93 

n.22 

1.7 

59.38 

50.01 

1.7 

56.16 

36.02 

1.7 

26.36 

WW 

31.82 

2.6 

52.16 

3.69 

2.6 

51.23 

17.37 

2.7 

59.53 

50.12 

2.7 

56.50 

36.16 

2.7 

26.62 

31.86 

3.6 

52.28 

3.88 

8.6 

51.51 

17.53 

3.7 

59.66 

50.22 

3.7 

56.87 

36.31 

3.7 

26.66 

31.90 

4.6 

52.41 

4.06 

4.6 

51.77 

17.67 

4.7 

59.78 

50.32 

4.7 

57.26 

36.46 

4.7 

26.82 

31.93 

5.6 

52.53 

4.23 

6.6 

52.01 

17.82 

6.7 

59.91 

50.43 

5.7 

57.63 

36.64 

5.7 

26.96 

31.97 

6.6 

52.65 

4.40 

6.6 

52.27 

17.96 

6.7 

60.03 

50.54 

6.7 

58.02 

36.82 

6.7 

27.10 

32.00 

7.6 

52.77 

4.56 

7.6 

52.53 

18.09 

7.7 

60.15 

50.64 

7.7 

58.41    37.02 

7.7 

27.26 

82.02 

8.6 

52.90 

4.72 

8.6 

52.80 

18.22 

8.6 

60.28 

50.73 

8.7 

68.78    37.25 

8.7 

27.40 

32.04 

9.6 

53.04 

4.88 

9.6 

53.07 

18.35 

9.6 

60.42 

50.82 

9.7 

59.14 

37.48 

9.7 

27.57 

32.05 

10.6 

53.18 

5.04 

10.6 

53.36 

18.48 

10.6 

60.56 

50.91 

10.7 

59.48 

37.71 

J0.7 

27.73 

32.06 

11.6 

53.32 

5.21 

11.6 

53.G5 

18.62 

11.6 

60.70 

61.01 

11.7 

59.81 

37.95 

11.7 

27.90 

32.08 

12.6 

53.47 

5.39 

12.6 

53.95 

18.76 

12.6 

60.85 

51.14 

12.7 

60.12 

38.19 

12.7  1  28.07 

1 

32.10 

13.6 

53.62 

5.59 

13.6 

54.25 

18.93 

13.6 

61.00 

51.26 

13.7 

60.41 

38.43 

13.7 

28.25 

32.13 

14.6 

53.77 

5.82 

14.6 

54.54 

19.11 

14.6 

61.14 

51.40 

14.7 

60.68 

38.66 

14.7 

28.43 

32.19 

15.6 

53.90 

6.04 

15.6 

54.83 

19.31 

15.6 

61.28 

51.58 

15.7 

60.96 

38.87 

15.7 

28.59 

32.27 

16.6 

54.01 

6.28 

16.6 

55.10 

19.54 

16.6 

61.41 

51.76 

16.7 

61.26 

39.09 

16.7 

28.76 

32.36 

17.6 

54.11 

6.53 

17.6 

55.63 

19.77 

17.6 

61.53 

51.95 

17.7 

61.56 

39.30 

17.7 

28.90 

32.46 

18.6 

54.21 

6.77 

18.6 

55.53 

19.97 

18.6 

61.63 

52.14 

18.7 

61.88 

39.51 

18.7 

29.05 

32.58 

19.6 

54.30 

7.00 

19.6 

55.73 

20.17 

19.6 

61.73 

52.32 

19.7 

62.21 

39.74 

19.7 

29.18 

32.68 

20.6 

54.39 

7.20 

20.6 

55.92 

20.36 

20.6 

61.83 

52.47 

20.6 

62.56 

39.98 

20.7 

29.31 

32.79 

21.6 

54.47 

7.40 

21.6 

56.13 

20.54 

21.6 

61.93 

52.62 

21.6 

62.91 

40.25 

21.7 

29.44 

32.88 

22.6 

54.57 

7.59 

22.6 

56.35 

20.71 

22.6 

62.03 

52.77 

22.6 

63.25 

40.54 

22.7 

29.58 

32.96 

23.6 

54.68 

7.77 

23.6 

56.59 

20.87 

23.6 

62.16 

52.91 

23.6 

63.55 

40.85 

23.7 

29.72 

33.01 

24.6 

54.81 

7.97 

24.6 

56.83 

21.06 

24.6 

62.29 

53.05 

24.6 

63.82 

41.17 

24.7 

29.88 

33.08 

25.6 

M.93 

8.20 

25.6 

57.08 

21.26 

25.6 

62.42. 

53.22 

25.6 

64.06 

41.48 

25.6 

30.05 

33.17 

26.6 

55.04 

8.46 

26.6 

57.34 

21.49 

26.6 

62.55 

53.40 

26.6 

64.30 

41.79 

26.6 

30.22 

33.27 

27.6 

55.15 

8.72 

27.6 

57.59 

21.73 

27.6 

62.68 

53.61 

27.6 

64.52 

42.08 

27.6 

30.37 

33.39 

28.6 

55.25 

9.00 

28.6 

57.82 

21.99 

28.6 

62.78 

53.84 

28.6 

64.73 

42.35 

28.6 

30.52 

33.53 

29.5 

55.33 

9.29 

29.6 

58.01 

22.26 

29.6 

62.88 

54.08 

29.6 

64.97 

42.62 

29.6 

30.67 

33.71 

30.5 

55.39 

9.58 

30.6 

58.19 

22.54 

30.6 

62.97 

54.33 

30.6 

65.23 

42.89 

30.6 

30.81 

33.89 

31.5 

55.45 

9.86 

31.6 

58.34 

22.80 

31.6 

63.06 

54.58 

31.6 

65.49 

43.16 

31.6 

30.93 

34.08 

32.5 

55.50 

10.13 

32.6 

58.48 

23.06 

32.6 

63.13 

51.81 

32.6 

65.77 

43.43 

32.6 

31.05 

34.27 

8.31 

8.24 

15.80     -15.77 

7.01       -6.94 

18.26     +18.23 

7.62       -7.55 

21>»   38»  3 

8V548 

22»»  16»  33-.212 

22'*  37»  51-.624 

23»»  27»  43-.571 

23»»  47"  23».637 

-83° 

5'    3 

4".33 

-86° 

22'    5 

0".92  1 

-81** 

48'    2 

4".80 

+86** 

51'    3 

«".62  1 

-82** 

28' 

8".42 
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48  H.  Oephei. 
Mag.  4.5 

a  Vxsm  Minoris. 
(Polarii.) 
Mag.  2.1 

4  G.  Octantlt. 
Blag.  5.6 

Grooml»idce  760. 
Mag.  6.7 

OnKxmtaidce  944. 
Mag.  6.4 

Waah. 
IfMn 
Time. 

Aflcen- 
siaii. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 

Asccdp 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Riglit 

ASCCD- 

skm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Ajoen- 

sion. 

DecU- 
natloQ. 

Waah. 
Mean 
Time. 

Rii^t 

AeocA- 

aion. 

Deeli- 
nation. 

h  m 

•   / 

h  m 

•   / 

h  m 

•    / 

h«m 

•    t 

h  m 

•   t 

Aug. 

0  57 

+8549 

Aug. 

132 

+8852 

Aug. 

141 

-8510 

It 

Aug. 

4  10 

+8520 
fi 

Aug. 

535 

+85  9 

0.7 

42.20 

22.49 

0.7 

s 
7.59 

16.22 

0.7 

51.02 

10.93 

0.8 

48.15 

15.95 

0.9 

56.02 

19.08 

1.7 

42.49 

22.66 

1.7 

8.71 

16.34 

1.7 

51.26 

11.00 

1.8 

48.42 

15.84 

1.9 

56.23 

18.86 

2.7 

42.79 

22.85 

2.7 

9.88 

16.48 

2.7 

51.48 

11.06 

2.8 

48.71 

15.72 

2.9 

56.46 

18.63 

3.7 

43.09 

23.05 

3.7 

11.05 

16.63 

3.7 

51.71 

11.12 

3.8 

49.03 

15.62 

3.9 

56.71 

18.41 

4.7 

43.39 

23.27 

4.7 

12.22 

16.80 

4.7 

51.93 

11.17 

4.8 

49.34 

15.54 

4.9 

56.96 

18.21 

6.7 

43.68 

23.50 

5.7 

13.38 

16.98 

5.7 

52.15 

11.21 

5.8 

49.66 

15.48 

5.9 

57.23 

18.02 

6.7 

43.96 

23.75 

6.7 

14.51 

17.18 

6.7 

52.38 

11.25 

6.8 

49.98 

15.42 

6.9 

57.50 

17.84 

7.7 

44.24 

24.01 

7.7 

15.59 

17.41 

7.7 

52.62 

11.28 

7.8 

50.30 

15.39 

7.9 

57.78 

1 

17.68 

8.7 

44.48 

24.27 

8.7 

16.62 

17.63 

8.7 

52.87 

11.31 

8.8 

50.61 

15.38 

8.9 

58.06 

17.53 

9.7 

44.73 

24.54 

9.7 

17.61 

17.83 

9.7 

53.12 

11.35 

9.8 

50.92 

15.37 

9.8 

58.34 

17.38 

10.7 

44.96 

24.81 

10.7 

18.55 

18.04 

10.7 

53.38 

11.40 

10.8 

51.21 

15.36 

10.8 

58.59 

17.26 

11.7 

45.18 

25.06 

11.7 

19.45 

18.25 

11.7 

53.65 

11.48 

11.8 

51.50 

15.36 

11.8 

58.84 

17.14 

12.6 

45.40 

25.30 

12.7 

20.35 

18.45 

12.7 

53.89 

11.58 

12.8 

51.77 

15.36 

12.8 

59.08 

17.01 

13.6 

45.62 

25.53 

13.7 

21.27 

18.63 

13.7 

54.14 

11.70 

13.8 

52.04 

15.32 

13.8 

59.32 

16.87 

14.6 

45.85 

25.76 

14.7 

22.25 

18.82 

14.7 

54.37 

11.83 

14.8 

52.32 

15.29 

14.8 

59.56 

16.71 

15.6 

46.10 

25.99 

15.7 

23.29 

19.00 

15.7 

54.59 

11.96 

15.8 

52.61 

15.25 

15.8 

59.81 

16.53 

16.6 

46.37 

26.23 

16.7 

24.39 

19.22 

16.7 

54.79 

12.10 

16.8 

52.93 

15.21 

16.8 

60.08 

16.36 

17.6 

46.65 

26.51 

17.7 

25.51 

19.44 

17.7 

54.99 

12.23 

17.8 

53.26 

15.17 

17.8 

60.36 

16.18 

18.6 

46.93 

26.80 

18.7 

26.63 

19.66 

18.7 

55.18 

12.33 

18.8 

53.59 

15.16 

18.8 

60.66 

16.03 

19.6 

47.20 

27.11 

19.7 

27.72 

19.92 

19.7 

55.37 

12.44 

19.8 

53.96 

15.17 

19.8 

60.98 

15.89 

20.6 

47.45 

27.44 

20.7 

28.73 

20.20 

20.7 

55.59 

12.54 

20.8 

54.30 

15.21 

20.8 

61.30 

15.79 

21.6 

47.64 

27.76 

21.6 

29.68 

20.48 

21.7 

55.82 

12.63 

21.8 

54.63 

15.26 

21.8 

61.61 

15.71 

22.6 

47.84 

28.09 

22.6 

30.54 

20.76 

22.7 

56.06 

12.73 

22.8 

54.95 

15.32 

22.8 

61.89 

15.63 

23.6 

48.04 

28.40 

23.6 

31.34 

21.04 

23.6 

56.29 

12.86 

23.8 

55.24 

15.39 

23.8 

62.20 

15.57 

24.6 

48.22 

28.70 

24.6 

32.13 

21.30 

24.6 

56.53 

13.01 

24.8 

55.53 

15.45 

24.8 

62.48 

15.49 

25.6 

48.39 

28.99 

25.6 

32.92 

21.55 

25.6 

56.77 

13.19 

25.7 

55.81 

15.50 

25.8 

62.74 

15.41 

26.6 

48.58 

29.27 

26.6 

33.74 

21.79 

26.6 

56.99 

13.38 

26.7 

56.08 

15.51 

26.8 

63.00 

15.32 

27.6 

48.77 

29.54 

27.6 

34.60 

22.03 

27.6 

57.19 

13.59 

27.7 

56.37 

15.53 

27.8 

63.26 

15.22 

28.6 

48.98 

29.82 

28.6 

35.51 

22.27 

28.6 

57.38 

13.79 

28.7 

56.67 

15.56 

28.8 

63.52 

15.11 

29.6 

49.20 

30.11 

29.6 

36.44 

22.52 

29.6 

57.56 

14.01 

29.7 

56.98 

15.59 

29.8 

63.78 

15.00 

30.6 

49.43 

30.42 

30.6 

37.37 

22.79 

30.6 

57.74 

14.23 

30.7 

57.29 

15.61 

30.8 

64.10 

14.88 

31.6 

49.64 

30.73 

31.6 

38.31 

23.05 

31.6 

57.91 

14.42 

31.7 

57.62 

15.64 

31.8 

64.40 

14.77 

13.73      +13.70 

50.80     +50.79 

11.88     -11.83 

12.30     +12.26 

11.84     +11.80 

0»»   57"  24-.633 

Ih  3im  11..709 

Ih  4i«  54..846 

4»»   10«  37-.831 

^  35»  50- .380 

+85** 

49'    2 

4'M4  1 

+88*» 

52'    2 

0".55  1 

-85** 

10'    4 

5".22  1 

+85*» 

20'    2 

8".88  1 

+85*» 

9'    8 

4".51 
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APPAEENT  PLACES  OF  STARS,  1919. 


CmCUMPOLAK  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 


81  a.  Mense. 

Mag.  6.2 

Mag.  5.6 

51  H.  Cephei. 
Mag.  5.3 

25  H.  Camelop. 
Mag.  5.1 

7Q.  Oelutfs. 
Mag.  6.4 

Wash. 
ICean 
Time. 

RllEht 
Ascen- 
sion. 

DecU- 
iiatian. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deeli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Waih. 
Mean 
Time. 

RIglit 
•ion. 

DmIS- 

h  m 

•    / 

h  4n 

e     1 

h  m 

o     t 

h  m 

•   # 

h  m 

•    1 

Aug. 

5  45 

-8449 

Aug. 

646 

-8043 

Aug. 

7    3 

+8710 

0  f 

Aug. 

714 

+8233 

Aug. 

7  14 

-8654 

0.9 

29.31 

34.64 

0.9 

37.08 

45.38 

0.9 

s 
1.79 

27.93 

0.9 

8.99 

61.97 

0.9 

59.71 

23.79 

1.9 

29.47 

34.40 

1.9 

37.14 

45.11 

1.9 

2.01 

27.62 

1.9 

9.07 

61.65 

1.9 

59.84 

28.51 

2.9 

29.62 

34.18 

2.9 

37.19 

44.85 

2.9 

2.25 

27.31 

2.9 

9.16 

61.34 

2.9 

59.97 

23.24 

3.9 

29.76 

33.96 

3.9 

37.26 

44.58 

3.9 

2.53 

26.99 

3.9 

9.25 

61.03 

3.9 

60.10 

22.98 

4.9 

29.90 

33.76 

4.9 

37.31 

44.32 

4.9 

2.82 

26.68 

4.9 

9.36 

60.72 

4.9 

60.20 

22.72 

5.9 

30.04 

33.54 

5.9 

37.37 

44.05 

5.9 

3.13 

26.37 

5.9 

9.49 

60.41 

5.9 

60.31 

22.45 

6.9 

30.18 

33.31 

6.9 

37.42 

43.77 

6.9 

3.46 

26.08 

6.9 

9.61 

60.12 

6.9 

60.42 

22.18 

7.9 

30.32 

33.08 

7.9 

37.48 

43.49 

7.9 

3.81 

25.79 

7.9 

9.75 

59.84 

7.9 

60.52 

21.89 

8.9 

30.47 

32.83 

8.9 

37.55 

43.20 

8.9 

4.17 

25.52 

8.9 

9.88 

59.57 

8.9 

60.63 

21.60 

9.9 

30.62 

32.58 

9.9 

37.61 

42.90 

9.9 

4.53 

25.28 

9.9 

10.02 

59.33 

9.9 

60.76 

21.29 

10.9 

30.80 

32.33 

10.9 

37.67 

42.60 

10.9 

4.87 

25.05 

10.9 

10.15 

59.08 

10.9 

60.89 

20.97 

11.9 

30.98 

32.07 

11.9 

37.76 

42.30 

11.9 

5.20 

24.81 

11.9 

10.27 

58.85 

11.9 

61.05 

20.66 

12.8 

31.16 

31.83 

12.9 

37.83 

42.01 

12.9 

5.51 

24.67 

12.9 

10.38 

58.62 

12.9 

61.24 

20.84 

13.8 

31.35 

31.62 

13.9 

37.91 

41.73 

13.9 

5.80 

24.33 

13.9 

10.49 

58.37 

13.9 

61.43 

20.06 

14.8 

31.55 

31.43 

ltl.9 

38.00 

41.48 

14.9 

6.10 

24.07 

14.9 

10.59 

58.11 

14.9 

61.66 

19.78 

15.8 

31.75 

31.27 

15.9 

38.09 

41.24 

15.9 

6.41 

23.79 

15.9 

10.70 

57.82 

16.9 

61.90 

19.54 

16.8 

31.94 

31.12 

16.9 

38.18 

41.02 

16.9 

6.73 

23.51 

16.9 

10.83 

57.54 

16.9 

62.12 

19.31 

17.8 

32.12 

30.99 

17.9 

38.27 

40.82 

17.9 

7.10 

23.22 

17.9 

10.97 

67.25 

17.9 

62.31 

19.10 

18.8 

32.28 

30.83 

18.9 

38.35 

40.62 

18.9 

7.60 

22.93 

18.9 

11.12 

56.94 

18.9 

62.61 

18.89 

19.8 

32.45 

30.66 

19.9 

38.43 

40.40 

19.9 

7.92 

22.66 

19.9 

11.29 

66.66 

19.9 

62.69 

18.66 

20.8 

32.63 

30.49 

20.9 

38.51 

40.17 

20.9 

8.37 

22.42 

20.9 

11.46 

56.41 

20.9 

62.86 

18.41 

21.8 

32.81 

30.31 

21.9 

38.59 

39.93 

21.9 

8.82 

22.18 

21.9 

11.63 

56.17 

21.9 

63.04 

18.14 

22.8 

32.99 

30.10 

22.9 

38.68 

39.67 

22.9 

9.25 

21.97 

22.9 

11.80 

56.96 

22.9 

63.24 

17.88 

23.8 

33.19 

29.90 

23.9 

38.76 

39.40 

23.9 

9.66 

21.78 

23.9 

11.96 

55.77 

23.9 

63.46 

17.58 

24.8 

33.41 

29.70 

24.9 

38.86 

39.15 

24.9 

10.04 

21.59 

24.9 

12.09 

55.57 

24.9 

63.70 

17.31 

25.8 

33.64 

29.54 

25.9 

38.97 

38.91 

25.9 

10.41 

21.40 

25.9 

12.23 

55.37 

26.9 

63.97 

17.03 

26.8 

33.87 

29.40 

26.9 

39.08 

38.69 

26.9 

10.78 

21.20 

26.9 

12.36 

66.15 

26.9 

64.26 

16.78 

27.8 

34.10 

29.28 

27.8 

39.19 

38.48 

27.9 

11.13 

20.98 

27.9 

12.48 

54.93 

27.9 

64.66 

16.55 

28.8 

34.33 

29.17 

28.8 

39.30 

38.30 

28.9 

11.49 

20.74 

28.9 

12.62 

54.68 

28.9 

64.86 

16.34 

29.8 

34.55 

29.07 

29.8 

39.41 

38.13 

29.9 

11.87 

20.49 

29.9 

12.77 

54.44 

29.9 

65.16 

16.14 

30.8 

34.76 

28.98 

30.8 

39.53 

37.98 

30.9 

12.29 

20.25 

30.9 

12.92 

54.19 

30.9 

65.46 

15.95 

31.8 

34.98 

28.90 

31.8 

39.64 

37.83 

31.8 

12.71 

20.02 

31.9    13.07 

53.95 

31.9 

66.76 

16.77 

11.09      -11.04 

6.21       -6.13 

20.2 

58     +20.25 

7.73       +7.66 

18.62     -18.50 

5^   45«  51«.396 

&"  46»  48V653 

yh 

3»     2-.335 

yh    14m      7a  912 

7»»   16«   39V691 

-84*» 

49'    4 

4".27  1 

-SO** 

43'    4 

t6".14 

+87^ 

10'    4 

3".86  1 

+82*» 

34'    1 

7".32  1 

-86*> 

54'    1 

9".76 
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Oxoomlnldce  1119. 
Mag.  7.0 

rootaatu. 
Mag.  5.4 

1  H.  Diaoonlt. 
Mag.  4.6 

Biag.5.2 

80  K.  Oamelop. 
Mag.  5.3 

Waah. 

UtBn 

iTime. 

Asoen- 
tkn. 

Decli- 
natkoi. 

Wash. 
Mean 
Time. 

Ri^t 

Asoeo- 

sJon. 

Datkai. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DmU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DmU- 

Wash. 
Mean 
Time. 

RWit 

Asceo- 

sloo. 

DecU- 
nation. 

h  m 

•    1 

h  m 

•    1 

h  m 

•      r 

h  m 

•   # 

h  m 

•   1 

Aug. 

817 

+8852 

Aug. 

9    8 

-8520 

Aug. 

9  25 

+8140 

Aug. 

9  36 

-8034 

Aug. 

10  21 

+8257 

0.9 

1 
24.98 

23.33 

1.0 

8 

20.97 

46.51 

1.0 

s 
36.77 

59.03 

1.0 

11.32 

61.82 

1.1 

15.13 

WW 

69.54 

1.9 

25.16 

22.99 

2.0 

20.94 

46.23 

2.0 

36.75 

58.69 

2.0 

11.30 

61.54 

2.1 

15.06 

69.22 

2.9 

25.39 

22.62 

3.0 

20.91 

45.96 

3.0 

36.73 

58.35 

3.0 

11.27 

61.25 

3.1 

15.00 

68.89 

3.9 

25.69 

22.26 

4.0 

20.89 

45.68 

4.0 

36.72 

57.98 

4.0 

11.26 

60.98 

4.1 

14.94 

68.55 

4.9 

26.03 

21.89 

5.0 

20.85 

45.40 

5.0 

36.73 

57.61 

fij.O 

11.24 

60.71 

5.1 

14.89 

68.19 

5.9 

26.44 

21.53 

6.0 

20.82 

45.13 

6.0 

36.74 

57.24 

6.0 

11.21 

60.43 

6.1 

14.85 

67.83 

6.9 

26.90 

21.19 

7.0 

20.78 

44.85 

7.0 

36.77 

56.88 

7.0 

11.18 

60.15 

7.1 

14.82 

67.46 

7.9 

27.40 

20.85 

8.0 

20.74 

44.55 

8.0 

36.80 

56.54 

8.0 

11.15 

59.87 

8.1 

14.81 

67.10 

8.9 

27.95 

20.51 

8.9 

20.70 

44.25 

9.0 

36.84 

56.19 

9.0 

11.11 

59.57 

9.1 

14.80 

66.75 

9.9 

28.49 

20.19 

9.9 

20.66 

43.94 

10.0 

36.88 

55.86 

10.0 

11.08 

59.26 

10.0 

14.80 

66.42 

10.9 

29.03 

19.88 

10.9 

20.61 

43.61 

11.0 

36.91 

55.52 

11.0 

11.06 

58.93 

11.0 

14.79 

66.09 

11.9 

29.55 

19.57 

11.9 

20.59 

43.28 

12.0 

36.93 

55.20 

12.0 

11.03 

58.60 

12.0 

14.78 

65.77 

12.9 

30.03 

19.28 

12.9 

20.59 

42.93 

13.0 

36.95 

54.89 

13.0 

11.02 

58.24 

13.0 

14.77 

65.46 

13.9 

30.46 

18.97 

13.9 

20.59 

42.59 

13.9 

36.97 

54.57 

14.0 

11.01 

57.91 

14.0 

14.74 

65.14 

14.9 

30.87 

18.65 

14.9 

20.63 

42.26 

14.9 

36.98 

54.24 

15.0 

11.01 

57.58 

15.0 

14.70 

64.82 

15.9 

31.27 

18.31 

15.9 

20.67 

41.96 

15.9 

37.00 

53.91 

16.0 

11.01 

57.28 

16.0 

14.66 

64.47 

16.9 

31.73 

17.96 

16.9 

20.71 

41.67 

16.9 

37.01 

53.54 

16.9 

11.02 

56.99 

17.0 

14.63 

64.10 

17.9 

32.26 

17.60 

17.9 

20.75 

41.40 

17.9 

37.05 

53.18 

17.9 

11.04 

56.70 

18.0 

14.62 

63.73 

18.9 

32.88 

17.24 

18.9 

20.78 

41.13 

18.9 

37.08 

52.78 

18.9 

11.05 

56.44 

19.0 

14.61 

63.33 

19.9 

33.59 

16.89 

19.9 

20.80 

40.87 

19.9 

37.13 

52.39 

19.9 

11.05 

56.18 

20.0 

14.61 

62.94 

20.9 

34.36 

16.53 

20.9 

20.81 

40.58 

20.9 

37.19 

52.02 

20.9 

11.04 

55.90 

21.0 

14.64 

62.54 

21.9 

35.15 

16.21 

21.9 

20.82 

40.29 

21.9 

37.26 

51.65 

21.9 

11.04 

55.60 

22.0 

14.68 

62.15 

22.9 

35.94 

15.92 

22.9 

20.83 

39.97 

22.9 

37.33 

51.31 

22.9 

11.04 

55.28 

23.0 

14.72 

61.80 

23.9 

36.70 

15.63 

23.9 

20.86 

39.64 

23.9 

37.40 

50.99 

23.9 

11.04 

54.94 

24.0 

14.76 

61.47 

24.9 

37.40 

15.35 

24.9 

20.89 

39.30 

24.9 

37.47 

50.69 

24.9 

11.04 

54.60 

25.0 

14.76 

61.14 

25.9 

38.05 

15.07 

25.9 

20.95 

38.96 

25.9 

37.51 

50.38 

25.9 

11.05 

54.25 

26.0 

14.77 

60.80 

26.9 

38.66 

14.79 

26.9 

21.03 

38.64 

26.9 

37.56 

50.06 

26.9 

11.08 

53.90 

27.0 

14.78 

60.46 

27.9 

39.26 

14.51 

27.9 

21.12 

38.32 

27.9 

37.60 

49.74 

27.9 

11.11 

53.59 

27.9 

14.78^ 

60.13 

28.9 

39.87 

14.21 

28.9 

21.22 

38.03 

28.9 

37.64 

49.39 

28.9 

11.15 

53.27 

28.9 

14.78 

59.78 

29.9 

40.52 

13.88 

29.9 

21.32 

37.73 

29.9 

37.68 

49.03 

29.9 

11.19 

52.99 

29.9 

14.79 

59.41 

30.9 

41.22 

13.54 

30.9 

21.42 

37.45 

30.9 

37.73 

48.67 

30.9 

11.23 

52.69 

30.9 

14.80 

59.03 

31.9 

41.97 

13.22 

31.9 

21.52 

37.17 

31.9 

37.79 

48.31 

31.9 

11.27 

52.40 

31.9 

14.81 

58.66 

50.79      +50.78 

12.32      -12.28 

6.91       +6.84 

6.11       -6.03 

8.17       +8.11 

8>»    17"  47-.546 

^     8™  41-.594 

^  25»  39«.275 

9h  36m  19..026 

10»»  21»  19-.949 

+88*» 

52'    3 

7".80 

-85*» 

20'    2 

'6".78 

+81** 

41'    1 

0".13 

-80« 

34'    a 

;9".26 

+82^ 

58'    1 

7".67 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fl  Ootantif . 
Mag.  6.3 

Bxadley  1672. 
Mag.  6.3 

iOoteatii. 
Mag.  6.4 

82H.  Camelop.<eg. 
Mag.  5.3 

icOetaalis. 

Mag.  5.6 

Wash. 
Mean 
Time. 

Aaon- 

Decll- 
Datkm. 

Wash. 
Mean 
Time. 

Ril^t 

Asoen- 

sion. 

Deeli- 
natkm. 

Wash. 
Mean 
Time. 

Rigtit 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoeo- 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RU^t 
Ascen- 
sion. 

DecU- 

li  m 

•    f 

h  m 

•   / 

h  m 

•    / 

h  m 

•   t 

h  m 

•  t 

Aug. 

10  59 

-84  9 

Aug. 

1213 

+88  8 

Aug. 

12  46 

-8441 

Aug. 

12  48 

+8351 

0  0 

Aug. 

13  27 

-8522 

mm 

1.1 

s 
46.98 

59.89 

1.1 

58.16 

55.28 

1.2 

21.80 

35.90 

1.2 

23.93 

13.08 

1.2 

■ 
40.65 

WW 

53.38 

2.1 

46.88 

59.64 

2.1 

57.59 

55.06 

2.2 

21.62 

35.75 

2.2 

23.74 

12.91 

2.2 

40.42 

53.29 

3.1 

46.78 

59.41 

3.1 

57.02 

54.82 

3.2 

21.45 

35.62 

3.2 

23.55 

12.72 

3.2 

40.21 

53.19 

4.1 

46.68 

59.17 

4.1 

56.47 

54.55 

4.2 

21.28 

35.48 

4.2 

23.37 

12.52 

4.2 

40.00 

53.10 

5.1 

46.57 

58.95 

5.1 

55.94 

54.28 

5.2 

21.11 

35.36 

5.2 

23.19 

12.29 

5.2 

39.80 

53.02 

6.1 

46.46 

58.73 

6.1 

55.42 

53.99 

6.2 

20.94 

35.25 

6.2 

23.02 

12.06 

6.2 

39.58 

52.96 

7.1 

46.36 

58.51 

7.1 

54.95 

53.69 

7.2 

20.76 

35.13 

7.2 

22.86 

11.82 

7.2 

39.36 

52.89 

8.1 

46.25 

58.28 

8.1 

54.51 

53.39 

8.2 

20.58 

35.00 

8.2 

22.71 

11.55 

8.2 

39.14 

52.82 

9.1 

46.12 

58.04 

9.1 

54.09 

53.09 

9.2 

20.38 

34.87 

9.2 

22.56 

11.29 

9.2 

38.90 

52.74 

10.1 

46.00 

57.80 

10.1 

53.71 

52.80 

10.1 

20.19 

34.75 

10.1 

22.43 

11.02 

10.2 

38.66 

52.66 

11.1 

45.88 

57.52 

11.1 

53.35 

52.52 

11.1 

19.99 

34.59 

11.1 

22.29 

10.78 

11.2 

38.40 

52.56 

12.1 

45.77 

57.24 

12.1 

52.98 

52.25 

12.1 

19.78 

34.41 

12.1 

22.16 

10.55 

12.2 

38.15 

52.43 

13.1 

45.67 

56.95 

13.1 

52.60 

51.99 

13.1 

19.58 

34.22 

13.1 

22.02 

10.32 

13.2 

37.89 

52.30 

14.1 

45.57 

56.64 

14.1 

52.19 

51.73 

14.1 

19.40 

34.00 

14.1 

21.88 

10.10 

14.2 

37.65 

52.13 

15.1 

45.49 

56.33 

15.1 

51.73 

51.46 

15.1 

19.22 

33.78 

15.1 

21.72 

9.88 

15.2 

37.42 

51.95 

16.1 

45.43 

56.04 

16.1 

51.25 

51.17 

16.1 

19.07 

33.58 

16.1 

21.56 

9.65 

16.2 

37.23 

51.78 

17.1 

45.38 

55.76 

17.1 

50.76 

50.86 

17.1 

18.94 

33.38 

17.1 

21.39 

9.39 

17.2 

37.04 

51.63 

18.1 

45.33 

56.51 

18.1 

50.29 

50.54 

18.1 

18.81 

33.18 

18.1 

21.22 

9.11 

18.2 

36.87 

51.48 

19.0 

45.28 

55.27 

19.1 

49.86 

50.18 

19.1 

18.68 

33.00 

19.1 

21.07 

8.81 

19.2 

36.69 

51.33 

20.0 

45.22 

55.03 

20.1 

49.46 

49.82 

20.1 

18.54 

32.85 

20.1 

20.92 

8.49 

20.1 

36.51 

51.21 

21.0 

45.13 

54.78 

21.1 

49.11 

49.46 

21.1 

18.40 

32.68 

21.1 

20.79 

8.17 

21.1 

36.31 

51.09 

22.0 

45.05 

54.51 

22.1 

48.82 

49.12 

22.1 

18.22 

32.50 

22.1 

20.69 

7.85 

22.1 

36.09 

50.97 

23.0 

44.97 

54.23 

23.1 

48.55 

48.77 

23.1 

18.05 

32.32 

23.1 

20.58 

7.52 

23.1 

35.88 

50.83 

24.0 

44.88 

53.91 

24.1 

48.29 

48.44 

24.1 

17.90 

32.10 

24.1 

20.48 

7.23 

24.1 

35.64 

50.66 

25.0 

44.82 

53.58 

25.1 

48.02 

48.11 

25.1 

17.73 

31.86 

25.1 

20.37 

6.95 

25.1 

35.41 

50.47 

26.0 

44.76 

53.25 

26.1 

47.73 

47.82 

26.1 

17.54 

31.61 

26.1 

20.26 

6.67 

26.1 

35.18 

50.25 

27.0 

44.71 

52.91 

27.1 

47.41 

47.53 

27.1 

17.40 

31.34 

27.1 

20.13 

6.40 

27.1 

34.98 

50.03 

28.0 

44.68 

52.58 

28.1 

47.07 

47.21 

28.1 

17.25 

31.06 

28.1 

20.00 

6.13 

28.1 

34.79 

49.79 

29.0 

44.66 

52.26 

29.1 

46.72 

46.90 

29.1 

17.14 

30.79 

29.1 

19.86 

5.85 

29.1 

34.60 

49.56 

30.0 

44.65 

51.97 

30.1 

46.37 

46.57 

30.1 

17.03 

30.52 

30.1 

19.73 

5.56 

30.1 

34.45 

49.32 

31.0 

44.64 

51.67 

31.1 

46.02 

46.23 

31.1 

16.92 

30.26 

31.1 

19.60 

5.25 

31.1 

34.29 

49.09 

32.0 

44.63 

51.37 

32.1 

45.69 

45.86 

32.1 

16.82 

30.02 

32.1 

19.47 

4.92 

32.1 

34.14 

48.87 

9.84        -9.79 

30.94      +30.92 

10.81      -10.77 

9.34       + 

9.28 

12.42     -12.38 

10»»   59«  54-.546 

12»»  14»  29M90 

12»»  46"  19M19 

12»»  48«  3 

1-.308 

13»»  27»  32-.891 

-84*» 

9'    2 

9".33 

+88** 

8'    6 

6".19  1 

-84*^ 

41' 

1".57  1 

+83** 

51'    1 

1".30 

-85^ 

22'    1 

9".48 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aootuiiif. 

Mag.  4.1 

Oroombildce  8888. 

Mag.  7.2 

pOotantU. 
Mag.  6.7 

c  Un»  KliiotlB. 
Mag.  4.4 

St  G.  Apodis. 
Mag.  5.9 

Mmn 
Time. 

Right 

Asoen- 

sion. 

Dedl- 
natkn. 

Wash. 
Mean 
Time. 

Right 

AscfD- 

sion. 

Decli- 
nation. 

V^ash. 
Mean 
Time. 

Right 

Aaccn- 

iiifln. 

DecU- 
natioo. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

aioo. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen> 

sion. 

DecU. 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•   t 

h  m 

•    / 

h  m 

•   / 

Aug. 

1413 

-8318 

Aug. 

15    2 

+87  32 

It 

Aug. 

15  24 

-8412 

Aug. 

16  54 

+8210 

Aug. 

17  16 

-8047 

1.2 

8 

56.39 

26.22 

1.3 

45.20 

53.02 

1.3 

40.68 

21.76 

1.3 

12.59 

36.98 

1.4 

33.30 

WW 

26.76 

2.2 

56.24 

26.18 

2.3 

44.64  ;  53.03 

1 

2.3 

40.50 

21.81 

2.3 

12.44 

37.18 

2.4 

33.22 

26.93 

3.2 

56.09 

26.14 

3.3 

44.07 

53.04 

3.3 

40.34 

21.86 

3.3 

12.29 

37.37 

3.4 

33.13 

27.08 

4.2 

55.93 

26.11 

4.3 

43.50  I  53.04 

4.3 

40.17 

21.90 

4.3 

12.14 

37.56 

4.4 

33.06 

27.25 

5.2 

55.79 

26.10 

5.3 

42.90 

53.01 

5.3 

40.01 

21.96 

5.3 

11.97 

37.71 

5.3 

32.98 

27.42 

6.2 

55.65 

26.09 

6.3 

42.33    52.98 

6.3 

39.84 

22.02 

6.3 

11.80 

37.86 

6.3 

32.91 

27.60 

7.2 

55.49 

26.07 

7.3 

41.76  1  52.93 

7.3 

39.67 

22.09 

7.3 

11.63 

37.99 

7.3 

32.83 

27.79 

8.2 

55.34 

26.05 

8.2 

41.19 

52.85 

8.3 

39.50 

22.17 

8.3 

11.46 

38.10 

8.3 

32.75 

27.97 

9.2 

55.17 

26.03 

9.2 

40.66 

52.76 

9.3 

39.31 

22.26 

9.3 

11.31 

38.21 

9.3 

32.67 

^8.17 

10.2 

54.99 

26.00 

10.2 

40.14 

52.66 

10.3 

39.12 

22.32 

10.3 

11.15 

38.30 

10.3 

32.59 

28.37 

11.2 

54.81 

25.96 

11.2 

39.62  !  52.58 

11.3 

38.92 

22.39 

11.3 

11.00 

38.39 

11.3 

32.50 

28.57 

12.2 

54.63 

25.91 

12.2 

39.12  :  52.50 

i 

12.3 

38.71 

22.44 

12.3 

10.85 

38.46 

12.3 

32.39 

28.76 

13.2 

54.45 

25.83 

13.2 

38.62 

52.44 

13.2 

38.49 

22.44 

13.3 

ld.70 

38.56 

13.3 

32.28 

28.93 

14.2 

54.26 

25.74 

14.2 

38.12 

52.37 

14.2 

38.27 

22.45 

14.3 

10.54 

38.69 

14.3 

32.15 

29.07 

15.2 

54.10 

25.60 

15.2 

37.58 

52.32 

15.2 

38.06 

22.44 

15.3 

10.38 

38.81 

15.3 

32.04 

29.21 

16.2 

53.95 

25.48 

16.2 

37.03 

52.27 

16.2 

37.87 

22.40 

16.3 

10.21 

38.93 

16.3 

31.93 

29.31 

17.2 

53.80 

25.37 

17.2 

36.43 

52.22 

17.2 

37.70 

22.37 

17.3 

10.04 

39.06 

17.3 

31.84 

29.41 

18.2 

53.67 

25.26 

18.2 

35.83 

52.13 

18.2 

37.54 

22.36 

18.3 

9.86 

39.18 

18.3 

31.75 

29.51 

19.2 

53.55 

25.17 

19.2 

35.22 

52.01 

19.2 

37.39 

22.34 

19.3 

9.67 

39.28 

19.3 

31.66 

29.60 

20.2 

53.41 

25.09 

20.2 

34.64 

51.88 

20.2 

37.21 

22.34 

20.3 

9.48 

39.35 

20.3 

31.58 

29.72 

21.2 

53.27 

25.03 

21.2 

34.07 

51.73 

21.2 

37.04 

22.36 

21.3 

9.30 

39.40 

21.3 

31.49 

29.86 

22.2 

53.12 

24.95 

22.2 

33.54 

51.57 

22.2 

36.85 

22.37 

22.3 

9.12 

39.42 

22.3 

31.39 

30.01 

23.2 

52.94 

24.86 

23.2 

33.02 

51.41 

23.2 

36.66 

22.38 

23.3 

8.95 

39.43 

23.3 

31.29 

30.16 

24.2 

52.77 

24.74 

24.2 

32.55 

51.26 

21.2 

36.45 

22.37 

24.3 

8.78 

39.44 

24.3 

31.18 

30.30 

25.2 

52.60 

24.61 

25.2 

32.06 

61.12 

25.2 

36.2^ 

22.33 

25.3 

8.62 

39.48 

25.3 

31.05 

30.41 

26.2 

52.43 

24.45 

26.2 

31.58 

50.99 

26.2 

36.00 

22.27 

26.3 

8.47 

39.51 

26.3 

30.91 

30.51 

27.2 

52.26 

24.27 

27.2 

31.08 

50.88 

27.2 

35.79 

22.20 

27.3 

8.29 

39.56 

27.3 

30.78 

30.58 

28.2    52.11 

24.08 

28.2 

30.57 

50.78 

28.2 

35.59 

22.11 

28.3 

8.12 

39.61 

28.3 

30.64 

• 

30.64 

29.2 

51.96 

23.91 

29.2 

30.04 

50.66 

29.2 

35.39 

22.01 

29.3 

7.94 

39.67 

29.3 

30.52 

30.68 

30.2 

51.83 

23.72 

30.2 

29.49 

50.53 

30.2 

35.19 

21.90 

30.3 

7.77 

39.73 

30.3 

30.39 

30.72 

31.2 

51.69 

23.54 

31.2 

28.94 

50.39 

31.2 

35.01 

21.80 

31.3 

7.60 

39.78 

31.3 

30.28 

30.76 

32.1 

51.56 

23.35 

32.2    28.39 

50.24 

32.2 

«S4.o4 

21.71 

32.3 

7.41 

39.83 

32.3 

30.17 

30.80 

8.58        -8.52 

23.37     +23.35 

9.91       -9.86 

7.a 

«       +7.28 

6.25       -6.17 

14»»    13«  46'.360 

15^     3«    2-.510 

16h  24"  23«.351 

W 

54»  12«.991 

17h  iga  17«.234 

-83^ 

17'    5 

4".52  1 

+87** 

32'    4 

2".66  1 

-84^ 

11'    5 

5".43  1 

+82** 

10'    2 

1".42  1 

-80** 

47'    ] 

14".27 
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CmCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOetentU. 

vOetmtlt. 

^Ootantia. 

89  H.  Ce^el. 

T^OotanlU. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mettn 
TbnB. 

Right 
AactBOr 

Decli. 
DfttiaiL 

Wash. 
Mean 
Time. 

Right 
Asceo- 

8l<m. 

DecU- 
natkm. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

sion. 

• 

DecU- 
natlon. 

Wash. 
Mean 
Time. 

Rl^t 
Asoeo- 

sion. 

DecU-  ^ 
°*««^TiS. 

Right 

AaceD* 

sian. 

Decli- 
nation. 

• 

h  m 

•    1 

h  m 

•    1 

h  m 

•    f 

* 

h  m 

e     / 

h  m 

•       / 

Aug. 

2138 

-83  6 

Aug. 

2216 

-8622 
ft 

Aug. 

22  38 

-8147 
tt 

Aug. 

23  28 

+8651 

tt 

Aug. 

23  47 

-8227 
It 

1.5 

55.50 

10.13 

1.6 

68.48 

23.06 

1.6 

3.13 

54.81 

1.6 

5.77 

43.43 

1.6 

31.05 

34.27 

2.5 

55.54 

10.39 

2.6 

68.61 

23.31 

2.6 

3.20 

55.03 

2.6 

6.05 

43.74 

2.6 

31.15 

34.45 

3.5 

55.59 

10.65 

3.6 

68.74 

23.66 

3.6 

3.27 

55.26 

3.6 

6.33 

44.04 

3.6 

31.27 

34.61 

4.5 

55.65 

10.89 

4.6 

68.88 

23.79 

4.6 

3.35 

55.47 

4.6 

6.59 

44.36 

4.6 

31.39 

34.78 

5.5 

55.71 

11.14 

6.6 

69.03 

24.03 

6.6 

3.44 

65.69 

5.6 

6.84 

44.69 

6.6 

31.50 

34.95 

6.5   55.77 

11.39 

6.6 

69.18 

24.27 

6.6 

3.52 

55.90 

6.6 

7.07 

45.03 

6.6 

31.63 

35.11 

7.5    55.83 

11.66 

7.6 

69.36 

24.60 

7.6 

3.61 

66.11 

7.6 

7.28 

46.38 

7.6 

31.75 

35.27 

8.5 

55.91 

11.91 

8.6 

69.62 

24.76 

8.6 

3.70 

66.34 

8.6 

.  7.47 

46.73 

8.6 

31.88 

36.44 

9.5 

55.98 

12.19 

9.6 

69.69 

26.02 

9.6 

3.79 

66.67 

9.6 

7.65 

46.07 

9.6 

32.02 

36.61 

10.5 

56.04 

12.47 

10.5 

69.86 

25.30 

10.6 

3.89 

66.81 

10.6 

7.82 

46.41 

10.6 

32.16 

36.80 

11.5 

56.09 

12.78 

11.6 

60.00 

26.68 

11.6 

3.97 

57.08 

11.6 

7.97 

46.74 

11.6 

32.29 

36.00 

12.5 

56.14 

13.09 

12.6 

60.14 

26.91 

12.6 

4.04 

67.37 

12.6 

8.13 

47.06 

12.6 

32.41 

36.23 

13.5 

56.17 

13.41 

13.6 

60.24 

26.23 

13.6 

4.09 

67.67 

13.6 

8.30 

47.37 

13.6 

32.61 

36.47 

14.5 

56.18 

13.72 

14.6 

60.33 

26.64 

14.6 

4.16 

67.96 

14.6 

8.48 

47.67 

14.6 

32.61 

36.72 

15.5 

56.19 

14.02 

16.6 

60.38 

26.82 

16.5 

4.20 

68.25 

15.6 

8.67 

47.98 

15.6 

32.70 

36.97 

16.5 

56.19 

14.30 

16.6 

60.44 

27.10 

16.5 

4.24 

58.58 

16.6 

8.90 

48.31 

16.6 

32.79 

37.21 

17.5 

56.19 

14.57 

17.6 

60.49 

27.37 

17.5 

4.27 

58.77 

17.6 

9.12 

48.68 

17.6 

32.87 

37.44 

18.5 

56.22 

14.81 

18.6 

60.64 

27.62 

18.5 

4.31 

59.01 

18.6 

9.32 

49.05 

18.6 

32.95 

37.64 

19.5 

56.25 

15.05 

19.6 

60.62 

27.86 

19.5 

4.36 

59.25 

19.6 

9.51 

49.44 

19.6 

33.03 

37.84 

20.5 

56.27 

15.32 

20.5 

60.71 

28.12 

20.5 

4.42 

59.49 

20.6 

9.66 

49.83 

20.6 

33.13 

38.03 

21.5 

56.30 

15.59 

21.6 

60.82 

28.38 

21.5 

4.49 

59.73 

21.6 

9.77 

50.22 

21.6 

33.23 

38.24 

22.5 

56.33 

15.87 

22.6 

60.93 

28.66 

22.5 

4.55 

60.00 

22.6 

9.87 

60.60 

22.6 

33.35 

38.46 

23.5 

56.35 

16.17 

23.6 

61.02 

28.97 

23.5 

4.61 

60.28 

23.6 

9.95 

50.97 

23.6 

33.46 

38.70 

24.5 

56.36 

16.49 

24.6 

61.08 

29.29 

24.6 

4.66 

60.59 

24.6 

10.03 

51.31 

24.6 

33.66 

38.97 

25.5 

56.36 

16.83 

26.6 

61.13 

29.63 

26.5 

4.70 

60.92 

25.6 

10.12 

61.64 

25.6 

33.65 

39.24 

26.5 

56.33 

17.17 

26.6 

61.14 

29.96 

26.5 

4.73 

61.24 

26.5 

10.22 

61.98 

26.6 

33.73 

39.63 

27.5 

56.30 

17.60 

27.6 

61.16 

30.29 

27.5 

4.74 

61.56 

27.5 

10.33 

62.30 

27.6 

33.79 

39.83 

28.5 

56.27 

17.79 

28.6 

61.14 

30.62 

28.5 

4.74 

61.87 

28.5 

10.46 

62.63 

28.6 

33.85 

40.13 

29.5 

56.23 

18.08 

29.6 

61.11 

30.94 

29.5 

4.75 

62.16 

29.5 

10.60 

53.00 

29.6 

33.90 

40.42 

30.5 

56.19 

18.36 

30.6 

61.08 

31.26 

30.5 

4.75 

62.45 

30.5 

10.73 

63.35 

30.6 

33.94 

40.70 

31.5 

66.15 

18.63 

31.5 

61.06 

31.64 

31.5 

4.76 

62.73 

31.5 

10.86 

63.72 

31.5 

33.99 

40.98 

32.5 

56.12 

18.90 

32.6 

61.03 

31.83 

32.5 

4.76 

63.00 

32.5 

10.96 

64.10 

32.5 

34.04 

41.25 

8.31        -8.25 

16.81     -16.78 

7.01       -6.94 

18.! 

28     +18.25 

7.62       -7.56 

21^  38»  38-.548 

22»»  16»  33«.212 

22»»  37"  61«.624 

23>^ 

27"  43».671 

23^  47"  23«.637 

-83^ 

5'    2 

t4".33 

-86® 

22'    t 

>0".92 

-81** 

48'    2 

J4".80 

+86® 

51'    i 

»".62 

-82<» 

28' 

8".42 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


43  H.  Oephei. 
Mag.  4.5 


a  Vnm  MinoxiB. 
(PolttHs.) 
Mag.  2.1 


4  a.  OotuitU. 

Mag.  5.6 


Oroombiidfe  760. 
Mag.  6.7 


Oroomluldce  944. 
Mag.  6.4 


Wash. 
Mean 
Time. 


Sept. 

0.6 
1.6 
2.6 
S.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


AaceD> 
skm. 


DecU- 
oatkm. 


Wash. 
Mean 
Time. 


h  m 
0  57 
s 
49.64 
49.85 
50.05 
50.24 

50.42 
50.57 
50.72 
50.86 

50.99 
51.12 
51.25 
51.40 

51.58 
51.75 
51.93 
52.10 

52.25 
52.39 
52.49 
52.58 

52.66 
52.74 
52.81 
52.89 

52.99 
53.09 
53.20 
53.32 

53.43 
53.52 
53.60 
53.67 


+8549  Sept 


n 


30.73 
31.06 
31.40 
31.75 

32.11 
32.47 
32.82 
33.16 

33.50 
33.82 
34.13 
34.44 

34.76 
35.09 
35.47 
35.84 

36.25 
36.65 
37.05 
37.44 

37.81 
38.15 
38.48 
38.81 

39.16 
39.49 
39.85 
40.22 

40.60 
40.98 
41.37 
41.76 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.5 

28.5 
29.5 
30.5 
31.5 


Right 

ABcen- 

sioQ. 


Decll- 
natioo. 


Wash. 
Mean 
Time. 


h  m 
132 

8 

38.31 
39.24 
40.13 
40.97 

41.77 
42.52 
43.19 
43.84 

44.48 
45.11 
45.79 
46.51 

47.29 
48.10 
48.92 
49.72 

50.45 
51.09 
51.67 
52.16 

52.61 
53.06 
53.52 
54.02 

54.56 
55.12 
55.72 
56.29 

56.85 
57.38 
57.87 
58.31 


+88 

n 

23.05 
23.33 
23.64 
23.96 

24.28 
24.61 
24.94 
25.27 

25.58 
25.87 
26.15 
26.43 

26.72 
27.03 
27.36 
27.72 

28.10 
28.47 
28.85 
29.22 

29.56 
29.91 
30.23 
30.55 

30.87 
31.19 
31.51 
31.85 

32.21 
32.58 
32.96 
33.34 


52  Sept 


0.6 
1.6. 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.5 
30.5 
31.5 


Right 
Ascen- 
sion. 


Decli- 
nation. 


Wash. 
Mean 
Time. 


Rif^t 
Ascen- 
sion. 


h  m 
141 

8 

57.91 
58.08 
58.26 
58.43 

58.61 
58.80 
59.00 
59.20 

59.38 
59.59 
59.74 
59.89 

60.02 
60.14 
60.26 
60.37 

60.50 
60.62 
60.76 
60.92 

61.07 
61.22 
61.35 
61.46 

61.56 
61.65 
61.73 
61.79 

61.86 
61.92 
61.99 
62.07 


-85 10  Sept 


n 


14.42 
14.62 
14.81 
14.99 

15.18 
15.37 
15.57 
15.78 

16.01 
16.25 
16.52 
16.80 

17.07 
17.34 
17.60 
17.84 

18.07 
18.29 
18.52 
18.76 

19.03 
19.32 
19.62 
19.93 

20.26 
20.58 
20.92 
21.21 

21.51 
21.81 
22.09 
22.38 


0.7 
1.7 
2.7 
3.7 


h  m 
4  10 

s 
57.62 

57.95 
58.28 
58.61 


4.7  I  58.94 
5.7  !  59.25 
6.7  ;  59.54 

7.7  1  59.84 

1 

I 
8.7  I  60.12 

9.7  I  60.40 

10.7    60.67 

11.7  I  60.95 

1 

12.7  I  61.26 

13.7    61.57 

14.7  ;  61.90 

15.7    62.24 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+85  20  Sept 


// 


16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 

28.7 
29.7 
30.6 
31.6 


62.57 
62.91 
63.21 
63.50 

63.77 
64.03 
64.29 
64.54 

64.80 
65.08 
65.36 
65.65 

65.95 
66.25 
66.54 
66.84 


15.64 
15.70 
15.79 
15.88 

15.98 
16.11 
16.24 
16.37 

16.48 
16.59 
16.68 
16.77 

16.86 
16.94 
17.04 
17.16 

17.32 
17.50 
17.69 
17.88 

18.07 
18.25 
18.40 
18.56 

18.70 
18.84 
18.97 
19.14 

19.31 
19.50 
19.69 
19.92 


'0.8 
1.8 
2.8 
3.8 


4.8 
5.8 
6.8 
7.8 

8.8 

9.8 

10.8 

11.8 

12.8 
13.8 
14.8 
15.7 

16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 


Right 

Aaom- 

sian. 


h  m 
536 

8 

4.40 
4.71 
5.03 
5.35 

5.67 
5.99 
6.29 
6.58 

6.87 
7.15 
7.42 
7.70 

7.98 
8.31 
8.63 
8.97 

9.32 

9.66 

10.00 

10.32 

10.61 
10.88 
11.16 
11.44 


DecU- 


+85  9 


It 


24.7 

11.71 

25.7 

12.00 

26.7 

12.29 

27.7 

12.61 

28.7 

12.92 

29.7 

13.25 

30.7 

13.57 

31.7 

13.89 

14.77 
14.69 
14.62 
14.56 

14.52 
14.51 
14.49 
14.49 

14.48 
14.45 
14.41 
14.37 

14.32 
14.27 
14.23 
14.20 

14.19 
14.22 
14.26 
14.31 

14.37 
14.42 
14.46 
14.48 

14.50 
14.50 
14.50 
14.52 

14.55 
14.60 
14.68 
14.76 


13.74      +13.71 
^   57«  24-.633 
+85**  49'    24'M4 


50.90     +50.89 
Ih  3im  IP. 709 

+88*  52'    20".55 


11.88     -11.84 
Ih  4im  54.. 846 

-85*^  10'    45".22 


12.30     +12.26 
4h  io»  37-.831 
+85*'  20'    28".88 


11.84     +11.79 
5»»  85«  50-.330 
+85**     9'    34".51 
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CIECUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SX  C^.  MeiiMB. 

f  MCBM. 

51  H.  Cephei. 

25  H.  Oamelop. 

7  0.  OotaatlB. 

;Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Xtme.l 

Bight 
lion. 

Dedl- 
mttlon. 

Wash. 
Mean 
Time. 

Right 

Aacen- 

akm. 

DeoU- 
nation. 

m 

Right 
Aaceop 

Dedi- 
natSoQ. 

Wash. 
Mean 
Time. 

Right 
Asctn- 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

DeoU- 
nation. 

h  m 

•    t 

h  m 

•   t 

1 

h  m 

e     f 

h  m 

•   / 

h  m 

•   / 

Sept. 

5  45 

-8449 

Sept. 

6  46 

-8043 

Sept. 

7    3 

+8710 
It 

Sept. 

7  14 

+8233 

Sept. 

715 

-8654 

0.8 

34.98 

28.90 

0.8 

39.64 

37.83 

0.8 

12.71 

20.02 

0.9 

13.07 

53.95 

0.9 

5.75 

15.77 

1.8 

35.19 

28.81 

1.8 

39.75 

37.66 

1.8 

13.16 

19.80 

1.9 

13.25 

53.72 

1.9 

6.04 

15.59 

2.8 

35.40 

28.72 

2.8 

39.85 

37.49 

2.8 

13.63 

19.59 

2.9 

13.43 

53.50 

2.9 

6.31 

15.41 

3.8 

35.60 

28.62 

3.8 

39.96 

37.32 

3.8 

14.10 

19.39 

3.8 

13.60 

53.29 

3.9 

6.59 

15.21 

4.8 

35.82 

28.52 

4.8 

40.06 

37.15 

4.8 

14.58 

19.20 

4.8 

13.79 

53.09 

4.8 

6.86 

15.00 

5.8 

36.04 

28.42 

5.8 

40.16 

36.97 

5.8 

15.07 

19.02 

5.8 

13  98 

52.91 

5.8 

7.14 

14.80 

6.8 

36.26 

28.31 

6.8 

40.29 

36.78 

6.8 

15.55 

18.87 

6.8 

14.16 

52.75 

6.8 

7.42 

14.59 

7.8 

36.48 

28.19 

7.8 

40.41 

36.59 

7.8 

16.01 

18.73 

7.8 

14.33 

52.60 

7.8 

7.73 

14.39 

8.8 

36.72 

28.09 

8.8 

40.53 

36.41 

8.8 

16.45 

18.58 

8.8 

14.51 

52.45 

8.8 

8.05 

14.17 

9.8 

36.97 

28.02 

9.8 

40.65 

36.26 

9.8 

16.88 

18.44 

9.8 

14.66 

52.28 

9.8 

8.41 

13.97 

10.8 

37.22 

27.96 

10.8 

40.79 

36.11 

10.8 

17.30 

18.27 

10.8 

14.81 

52.11 

10.8 

8.78 

13.80 

11.8 

37.48 

27.92 

11.8 

40.92 

36.00 

11.8 

17.72 

18.10 

11.8 

14.98 

51.92 

11.8 

9.15 

13.65 

12.8 

37.72 

27.92 

12.8 

41.05 

35.91 

12.8 

18.15 

17.91 

12.8 

15.15 

51.72 

12.8 

9.52 

13.52 

13.8 

37.95 

27.92 

13.8 

41.18 

35.82 

13.8 

18.61 

17.72 

13.8 

15.32 

51.52 

13.8 

9.86 

13.41 

14.8 

38.17 

27.93 

14.8 

41.31 

35.77 

14.8 

19.10 

17.53 

14.8 

15.50 

51.29 

14.8 

10.21 

13.32 

15.8 

38.38 

27.93 

15.8 

41.41 

35.68 

15.8 

19.63 

17.34 

15.8 

15.70 

51.09 

15.8 

10.54 

13.22 

16.8 

38.60 

27.92 

16.8 

41.54 

35.60 

16.8 

20.18 

17.19 

16.8 

15.92 

60.91 

16.8 

10.85 

13.11 

17.8 

38.81 

27.89 

17.8 

41.66 

35.49 

17.8 

20.73 

17.06 

17.8 

16.13 

50.76 

17.8 

11.15 

12.98 

18.7 

39.03 

27.84 

18.8 

41.78 

35.38 

18.8 

21.27 

16.96 

18.8 

16.33 

50.63 

18.8 

11.47 

12.83 

19.7 

39.26 

27.80 

19.8 

41.90 

35.26 

19.8 

21.79 

16.86 

19.8 

16.54 

50.53 

19.8 

11.81 

12.67 

20.7 

39.49 

27.78 

20.8 

42.03 

35.15 

20.8 

22.27 

16.77 

20.8 

16.73 

50.43 

20.8 

12.17 

12.52 

21.7 

39.76 

27.77 

21.8 

42.16 

35.05 

21.8 

22.75 

16.69 

21.8 

16.91 

50.32 

21.8 

12.55 

12.38 

22.7 

40.02 

27.78 

22.8 

42.31 

34.96 

22.8 

23.21 

16.60 

22.8 

17.08 

50.21 

22.8 

12.97 

12.24 

23.7 

40.28 

27.82 

23.8 

42.45 

34.90 

23.8 

23.65 

16.50 

23.8 

17.24 

50.08 

23.8 

13.38 

12.14 

24.7 

40.53 

27.86 

24.8 

42.59 

34.86 

24.8 

24.10 

16.37 

24.8 

17.41 

49.95 

24.8 

13.80 

12.07 

25.7 

40.77 

27.91 

25.8 

42.74 

34.86 

25.8 

24.56 

16.24 

25.8 

17.58 

49.81 

25.8 

14.21 

12.01 

26.7 

41.02 

28.00 

26.8 

42.88 

34.85 

26.8 

25.03 

16.11 

26.8 

17.76 

49.66 

26.8 

14.61 

11.96 

27.7 

41.26 

28.08 

27.8 

43.02 

a4.o4 

27.8 

25.53 

16.00 

27.8 

17.95 

49.52 

27.8 

15.00 

11.92 

28.7 

41.48 

28.16 

28.8 

43.15 

34.83 

28.8 

26.05 

15.89 

28.8 

18.14 

49.39 

28.8 

15.39 

11.88 

29.7 

41.71 

28.22 

29.8 

43.29 

34.82 

29.8 

26.58 

15.78 

29.8 

18.35 

49.29 

29.8 

15.78 

11.84 

30.7 

41.93 

28.30 

30.8 

43.42 

34.83 

30.8 

27.13 

15.69 

30.8 

18.55 

49.19 

30.8 

16.15 

11.79 

31.7 

42.15 

28.37 

31.8 

43.54 

34.80 

31.8 

27.67 

15.62 

31.8 

18.78 

49.09 

31.8 

16.51 

11.74 

11.09      -11.04 

6.21       -6.12 

20.26     +20.24 

7.73       +7.66 

18.1 

M     -18.49 

5»»   45«  51-.396 

e^  46»  48-.663 

7^     3«    2«.335 

7h  14m    7.912 

711 

15«  89-.691 

-84<* 

49'    4 

4".27  1 

-80*> 

43'    4 

6".14  1 

+87** 

10'    4 

3".86  1 

+82*' 

34'    1 

7".32  1 

-86** 

54'    1 

9".75 

59340^1919 ^19 
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APPARENT  PLACES  OP  STARS,  1919. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Oroombzidge  1119. 

Mag.  7.0 

f  OotantiB. 
Mag.  5.4 

1  H.  Diaoonls. 
Mag.  4.6 

{  ChanuBleontiB. 
Mag.  5.2 

80  H.  Gamelop. 
Mag.  5.3 

Wash. 
Mean 
Time. 

Right 

Ascen- 

akxL 

DeoU- 
natioQ. 

Wash. 
Mean 
Time. 

RI0it 

Asoni- 

sicm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioo. 

Decll- 
nation. 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rl^ 

Ascflo- 

aioii. 

DecU- 
natioo. 

h  m 

•   / 

h  m 

•    / 

h  m 

•    t 

h  m 

e     / 

h  m 

•  # 

Sept. 

817 

+8852 

Sept. 

9    8 

-8520 

If 

Sept. 

9  25 

+8140 

Sept. 

9  36 

-8034 

Sept. 

10  21 

+8257 

It 

0.9 

S 

41.97 

13.22 

0.9 

21.52 

37.17 

0.9 

8 

37.79 

48.31 

0.9 

s 
11.27 

62.40 

0.9 

8 

14.81 

58.66 

1.9 

42.78 

12.91 

1.9 

21.62 

36.91 

1.9 

37.86 

47.95 

1.9 

11.31 

62.12 

1.9 

14.85 

58.27 

2.9 

43.64 

12.60 

2.9 

21.72 

36.64 

2.9 

37.94 

47.61 

2.9 

11.34 

61.84 

2.9 

14.88 

57.88 

3.9 

44.53 

12.31 

3.9 

21.81 

36.38 

• 

3.9 

38.02 

47.26 

3.9 

11.38 

51.56 

3.9 

14.93 

67.50 

4.9 

45.47 

12.03 

4.9 

21.89 

36.10 

4.9 

38.12 

46.91 

4.9 

11.41 

51.28 

4.9 

14.99 

67.12 

5.9 

46.42 

11.76 

5.9 

21.98 

35.79 

5.9 

38.22 

^6.67 

5.9 

11.45 

50.97 

5.9 

15.05 

56.75 

6.9 

47.39 

11.50 

6.9 

22.06 

35.48 

6.9 

38.31 

46.26 

6.9 

11.48 

50.66 

6.9 

15.12 

56.39 

7.9 

48.32 

11.25 

7.9 

22.16 

35.19 

7.9 

38.40 

45.94 

7.9 

11.52 

60.34 

7.9 

15.18 

56.05 

8.9 

49.21 

11.00 

8.9 

22.28 

34.89 

8.9 

38.49 

45.65 

8.9 

11.56 

60.03 

8.9 

15.24 

55.72 

9.9 

50.05 

10.76 

9.9 

22.41 

34.58 

9.9 

38.56 

45.35 

9.9 

11.60 

49.71 

9.9 

15.29 

55.38 

10.9 

50.85 

10.51 

10.9 

22.55 

34.28 

10.9 

38.62 

45.05 

10.9 

11.66 

49.40 

10.9 

15.34 

55.05 

11.9 

51.65 

10.24 

11.9 

22.72 

33.99 

11.9 

38.70 

44.74 

11.9 

11.73 

49.13 

11.9 

15.38 

64.71 

12.9 

52.48 

9.97 

12.9 

22.89 

33.75 

12.9 

38.78 

44.41 

12.9 

11.80 

48.83 

12.9 

15.41 

54.36 

13.9 

53.36 

9.68 

13.9 

23.05 

33.53 

13.9 

38.86 

44.05 

13.9 

11.87 

48.58 

13.9 

15.45 

53.97 

14.9 

54.32 

9.39 

14.9 

23.23 

33.33 

14.9 

38.95 

43.69 

14.9 

11.95 

48.33 

14.9 

15.51 

53.66 

15.9 

56.37 

9.10 

15.9 

23.37 

33.11 

15.9 

39.05 

43.33 

15.9 

12.03 

48.10 

15.9 

15.59 

53.15 

16.9 

56.48 

8.82 

16.9 

23.51 

32.87 

16.9 

39.18 

42.99 

16.9 

12.09 

47.88 

16.9 

15.68 

52.76 

17.9 

57.62 

8.57 

17.9 

23.65 

32.66 

17.9 

39.30 

42.64 

17.9 

12.15 

47.63 

17.9 

15.77 

52.38 

18.9 

58.78 

8.33 

18.9 

23.78 

32.41 

18.9 

39.43 

42.33 

18.9 

12.21 

47.36 

18.9 

15.86 

51.99 

19.9 

59.91 

8.12 

19.9 

23.92 

32.15 

19.9 

39.56 

42.04 

19.9 

12.26 

47.08 

19.9 

15.97 

51.67 

20.8 

60.96 

7.92 

20.9 

24.07 

31.88 

20.9 

39.67 

41.76 

20.9 

12.33 

46.80 

20.9 

16.08 

51.34 

21.8 

61.96 

7.72 

21.9 

24.25 

31.61 

21.9 

39.78 

41.49 

21.9 

12.39 

46.50 

21.9 

16.16 

51.03 

22.8 

62.93 

7.51 

22.9 

24.44 

31.35 

22.9 

39.88 

41.22 

22.9 

12.48 

46.22 

22.9 

16.23 

50.70 

23.8 

63.87 

7.30 

23.9 

24.63 

31.10 

23.9 

39.97 

40.95 

23.9 

12.57 

46.94 

23.9 

16.31 

50.38 

24.8 

64.80 

7.08 

24.9 

24.85 

30.86 

24.9 

40.06 

40.67 

24.9 

12.66 

46.68 

24.9 

16.37 

50.05 

25.8 

65.76 

6.86 

25.9 

25.07 

30.66 

25.9 

40.16 

40.34 

25.9 

12.76 

46.44 

25.9 

16.44 

49.72 

2G.8 

66.76 

6.64 

26.9 

25.30 

30.46 

26.9 

40.26 

40.05 

26.9 

12.86 

46.22 

26.9 

16.62 

49.38 

27.8 

67.80 

6.41 

27.9 

25.52 

30.27 

27.9 

40.37 

39.73 

27.9 

12.96 

46.02 

27.9 

16.61 

49.01 

28.8 

68.89 

6.18 

28.9 

25.72 

30.10 

28.9 

40.50 

39.42 

28.9 

13.06 

44.81 

28.9 

16.70 

48.65 

29.8 

70.03 

5.96 

29.9 

25.93 

29.91 

29.9 

40.62 

39.12 

29.9 

13.17 

44.61 

29.9 

16.80 

48.29 

,  30.8 

71.21 

5.76 

30.9 

26.13 

29.74 

30.9 

40.75 

38.83 

30.9 

13.26 

44.42 

30.9 

16.91 

47.93 

31.8 

72.42 

5.56 

31.9 

26.33 

29.57 

31.9 

40.89 

38.54 

31.9 

13.35 

44.22 

31.9 

17.04 

47.69 

50.67      +5 

0.66 

12.32      -12.28 

6.91       +6.84 

6.11       -6.03 

8.16       +8.10 

gh    27»  4 

7V546 

9^     8»  41V594 

9^  26™  39".275 

9^  36»  19V026 

10^  21«  19-.949 

+88^ 

52'    3 

7".80 

-85*» 

20'    2 

6".78  1 

+81*» 

41'    1 

0".13  1 

-80° 

34'    8 

9".26  1 

+82** 

58'    1 

7".67 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fl  Ociantis. 

Mag.  6.3 

Bzmdley  1678. 
Mag.  6.3 

i  Octantis. 
Mag.  5.4 

Z%  H.  Cunelop.  nq. 

Mag.  6.3 

K  Ootantit.     jfc 
Mag.  5.6 

WMh. 
Mean 
Time. 

Right 

Asoen- 

slan. 

natlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoll- 
natkn. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen* 

aicm. 

Dedi- 
natioQ. 

Wash. 
Mean 
Time. 

Ri^t 
Asoeo- 

Deell- 
nation. 

h  m 

e     / 

h  m 

«   t 

h  m 

•    1 

h  m 

•   t 

h  m 

•   # 

Sept. 

10  59 

0 

-84   9 

Sept. 

1213 

+88  8 

Sept. 

12  46 

-8441 

Sept. 

12  48 

+8350 

Sept. 

13  27 

-8622 

1.0 

8 

44.63 

51.37 

1.1 

8 

45.69 

45.86 

1.1 

8 

16.82 

30.02 

1.1 

8 

19.47 

64.92 

1.1 

34.14 

48.87 

2.0 

44.62 

51.08 

2.1 

45.39 

45.49 

2.1 

16.72 

29.78 

2.1 

19.36 

64.59 

2.1 

33.99 

48.66 

3.0 

44.61 

50.80 

3.1 

45.11 

45.12 

3.1 

16.61 

29.53 

3.1 

19.26 

64.25 

3.1 

33.84 

48.46 

4.0 

44.59 

50.51 

4.1 

44.88 

44.75 

4.1 

16.51 

29.29 

4.1 

19.16 

63.89 

4.1 

33.67 

48.26 

5.0    44.56 

50.21 

5.1 

44.68 

44.38 

5.1 

16.39 

29.05 

5.1 

19.06 

63.53 

5.1 

33.50 

48.03 

6.0 

44.53 

49.91 

6.1 

44.52 

44.01 

6.1 

16.26 

28.80 

6.1 

18.97 

63.20 

6.1 

33.33 

47.81 

6.9 

44.52 

49.61 

7.0 

44.37 

43.63 

7.1 

16.14 

28.54 

7.1 

18.91 

62.86 

7.1 

33.16 

47.59 

7.9 

44.50 

49.29 

8.0 

44.23 

43.27 

8.1 

16.01 

28.26 

8.1 

18.84 

62.51 

8.1 

32.97 

47.36 

8.9 

41.49 

48.96 

9.0 

44.09 

42.93 

9.1 

15.90 

27.97 

9.1 

18.76 

62.19 

9.1 

32.79 

47.08 

9.9 

44.49 

48.60 

10.0 

43.92 

42.59 

10.1 

15.79 

27.65 

10.1 

18.68 

61.86 

10.1 

32.61 

46.81 

10.9 

44.50 

48.26 

11.0 

43.74 

42.26 

11.1 

15.69 

27.34 

11.1 

18.59 

61.55 

11.1 

32.47 

46.53 

11.9    44.53 

47.93 

12.0 

43.51 

41.92 

12.1 

16.63 
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DeoU. 
nation. 

Wash. 
Mean 
Time. 

Ril^t 

Aaoen- 

sioo. 

DeoU- 

mtiaQ. 

h  m 

•    t 

h  m 

•   / 

h  m 

•    1 

h  m 

•    1 

h  m 

1 

Sept. 

2188 

-83  6 

Sept. 

2216 

-8622 

3ept. 

22  38 

-8148 

Bept. 

23  28 

+865l|Bept. 

23  47 

-8227 

It 

1.5 

56.12 

18.90 

1.5 

61.03 

31.83 

1.5 

8 

4.76 

3.00 

1.5 

S 

10.96 

54.10 

1.5 

34.04 

41.25 

2.5 

56.09 

19.18 

2.5 

61.02 

32.10 

2.5 

4.77 

3.28 

2.5 

11.06 

54.50 

2.5 

34.10 

41.52 

S.5 

56.06 

19.45 

3.5 

61.01 

32.38 

8.5 

4.78 

3.55 

3.5 

11.12 

54.91 

3.5 

34.15 

41.78 

4.4 

56.03 

19.71 

4.5 

61.01 

32.66 

4.5 

4.80 

3.83 

4.5 

11.17 

55.31 

4.5 

34.21 

42.08 

5.4 

56.02 

19.99 

5.5 

61.01 

32.94 

5.5 

4.82 

4.12 

5.5 

11.20 

55.69 

5.5 

34.27 

42.80 

6.4 

55.99 

20.30 

6.5 

61.01 

33.26 

6.5 

4.84 

4.43 

6.5 

11.21 

56.08 

6.5 

04. «M 

42.57 

7.4 

55.96 

20.61 

7.5 

61.01 

33.57 

7.5 

4.85 

4.74 

7.5 

11.22 

56.47 

7.5 

34.40 

42.87 

8.4 

55.92 

20.93 

8.5 

60.97 

33.89 

8.5 

4.85 

5.06 

8.5 

11.22 

56.84 

8.5 

34.45 

48.18 

9.4 

55.87 

21.25 

9.5 

60.93 

34.22 

9.5 

4.85 

5.39 

9.5 

11.23 

57.18 

9.5 

34.50 

48.51 

10.4 

55.79 

21.57 

10.5 

60.85 

34.56 

10.5 

4.83 

5.72 

10.5 

11.26 

57.52 

10.5 

34.54 

48.83 

11.4 

55.71 

21.85 

11.5 

60.75 

34.88 

11.5 

4.80 

6.04 

11.5 

11.30 

57.88 

11.5 

34.55 

44.16 

12.4 

55.62 

22.13 

12.5 

60.62 

35.17 

12.5 

4.76 

6.36 

12.5 

11.35 

58.24 

12.5 

34.56 

44.48 

1S.4 

55.53 

22.38 

13.4 

60.49 

35.46 

13.5 

4.72 

6.64 

13.5 

11.41 

58.62 

13.5 

34.56 

44.78 

14.4 

55.45 

22.63 

14.4 

60.38 

35.73 

14.5 

4.68 

6.92 

14.5 

11.46 

59.03 

14.5 

34.56 

45.07 

15.4 

55.38 

22.87 

15.4 

60.28 

35.97 

15.5 

4.65 

7.18 

15.5 

11.50 

59.46 

15.5 

34.57 

45.34 

16.4 

55.32 

23.09 

16.4 

60.19 

36.21 

16.5 

4.63 

7.43 

16.5 

11.50 

59.89 

16.5 

34.59 

45.61 

17.4 

55.26 

23.33 

17.4 

60.11 

36.48 

17.5 

4.62 

7.69 

17.5 

11.47 

60.32 

17.5 

34.62 

45.88 

18.4 

55.21 

23.60 

18.4 

60.06 

36.77 

18.5 

4.61 

7.97 

18.5 

11.42 

60.74 

18.5 

34.65 

46.16 

19.4 

55.16 

23.87 

19.4 

59.98 

37.08 

19.4 

4.59 

8.27 

19.5 

11.35 

61.12 

19.5 

34.68 

46.45 

20.4 

55.08 

24.14 

20.4 

59.89 

37.39 

20.4 

4.56 

8.58 

20.5 

11.27 

61.49 

20.5 

34.70 

46.77 

21.4 

55.00 

24.43 

21.4 

59.77 

37.72 

21.4 

4.52 

8.89 

21.5 

11.19 

61.85 

21.5 

34.71 

47.10 

22.4 

54.89 

24.73 

22.4 

59.63 

38.04 

22.4 

4.48 

9.22 

22.5 

11.14 

62.19 

22.5 

34.72 

47.44 

23.4 

54.76 

25.01 

23.4 

59.47 

38.34 

23.4 

4.42 

9.55 

23.5 

11.09 

62.53 

23.5 

34.70 

47.79 

24.4 

54.64 

25.29 

24.4 

59.29 

38.63 

24.4 

4.35 

9.86 

24.5 

11.05 

62.89 

24.5 

34.67 

48.13 

25.4 

54.52 

25.53 

25.4 

59.10 

38.91 

25.4 

4.29 

10.16 

25.5 

11.02 

63.25 

25.5 

34.64 

48.47 

26.4 

54.40 

25.77 

26.4 

58.90 

39.18 

26.4 

4.20 

10.45 

26.5 

10.99 

63.62 

26.5 

^.60 

48.79 

27.4 

54.27 

25.99 

27.4 

58.69 

39.44 

27.4 

4.12 

10.72 

27.5 

10.95 

63.99 

27.5 

34.57 

49.11 

28.4 

54.16 

26.21 

28.4 

58.50 

39.68 

28.4 

4.06 

10.99 

28.5 

10.92 

64.40 

28.5 

34.54 

49.40 

29.4 

54.05 

26.43 

29.4 

58.32 

39.93 

29.4 

4.00 

11.25 

29.5 

10.85 

64.79 

29.5 

34.51 

49.69 

30.4 

53.94 

26.64 

30.4 

58.14 

40.18 

30.4 

3.93 

11.50 

30.5 

10.77 

65.18 

30.5 

34.49 

49.98 

31.4 

53.83 

26.85 

31.4 

57.97 

40.42 

31.4 

3.87 

11.76 

31.5 

10.67 

65.57 

31.5 

34.46 

50.27 

32.4    53.72 

27.07 

32.4 

57.80 

40.67 

32.4 

3.81 

12.02 

32.4 

10.54 

65.96 

32.5 

34.44 

50.56 

8.31        -8.25 

15.82      -15.79 

7.01 

6.94 

18.29     +18.27 

7.62       -7.56 

21»»   38™  38". 548 

22»»   16"  33*. 212      22»»  37«  5 

1V624 

23»»  27»  43-.571 

23h  47a  23-.637 

-83° 

6'    3 

4".33  1 

-86° 

22'    5 

0".92  1 

-81° 

48'    2 

4".80 

+86° 

51'    3 

8".62  1 

-82° 

28'      < 

8".42 
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CIRCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  17zs»  Minoxii. 
Mag.  2.1 

4G.  OotaalU. 
Mag.  5.6 

QroomlMidie  760. 
Mag.  6.7 

QnwmlMidie  9M. 

Mag.  6.4 

Wash. 

ItffftTl 

Time. 

Ajom- 

tkm. 

Decli. 
oatkn. 

Wuh. 
Mean 
Time. 

Right 

Aseen- 

ikm. 

Dedi- 
mitloo. 

Wash. 
Mean 

Time. 

Rl^t 
Aaoan^ 

Deell. 
nation. 

Wash. 
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Time. 

Right 

Afwm- 

■laii. 

DedS. 

nation. 

Wash. 
Mean 
Time. 

R^ift 
•km. 

DeeU- 
natkm. 

h  m 

o      » 

h  m 

•    / 

h  m 

o      / 

h  m 

•    t 

h  m 

•      9 

Oct. 

0  57 

+8549 

Oct. 

132 

+8852 

0  f 

Oct. 

142 

-8510 

0  i 

Oct. 

411 

+8520 

Oct. 

586 

+86  9 

0.5 

53.60 

41.37 

0.5 

s 
57.87 

32.96 

0.5 

8 

1.99 

w  w 

22.09 

0.6 

t 
6.54 

r  * 

19.69 

0.7 

8 

13.57 

WW 

14.68 

1.5 

53.67 

41.76 

1.5 

58.31 

33.34 

1.5 

2.07 

22.38 

1.6 

6.84 

19.92 

1.7 

13.89 

14.76 

2.5 

53.73 

42.16 

2.5 

58.69 

33.73 

2.5 

2.15 

22.66 

2.6 

7.12 

20.14 

2.7 

14.21 

14.86 

3.5 

53.77 

42.55 

3.5 

59.02 

34.11 

3.5 

2.24 

22.95 

3.6 

7.39 

20.39 

3.7 

14.52 

14.96 

4.5 

53.80 

42.94 

4.5 

59.29 

34.50 

4.5 

2.32 

23.24 

4.6 

7.63 

20.63 

4.7 

14.81 

16.09 

5.5 

53.81 

43.31 

5.5 

59.52 

34.88 

5.5 

2.40 

23.55 

6.6 

7.87 

20.87 

5.7 

15.10 

16.20 

6.5 

53.82 

43.69 

6.5 

59.76 

35.24 

6.5 

2.46 

23.88 

6.6 

8.11 

21.10 

6.7 

15.37 

16.31 

7.5 

53.85 

44.03 

7.5 

60.01 

35.58 

7.5 

2.53 

24.22 

7.6 

8.34 

21.29 

7.7 

15.64 

16.41 

8.5 

53.88 

44.38 

8.5 

60.31 

35.92 

8.5 

2.57 

24.57 

8.6 

8.67 

21.60 

8.7 

15.92 

16.60 

9.5 

53.92 

44.72 

9.5 

60.66 

36.25 

9.5 

2.58 

24.91 

9.6 

8.82 

21.70 

9.7 

16.19 

15.56 

10.5 

53.98 

45.09 

10.5 

61.04 

36.60 

10.5 

2.69 

25.25 

10.6 

9.08 

21.90 

10.7 

16.47 

15.62 

11.5 

54.04 

45.46 

11.5 

61.46 

36.97 

11.5 

2.58 

25.69 

11.6 

9.86 

22.12 

11.7 

16.80 

15.70 

12.5 

54.10 

45.86 

12.5 

61.85 

37.35 

12.5 

2.57 

25.90 

12.6 

9.64 

22.36 

12.7 

17.12 

16.79 

13.5 

54.14 

46.27 

13.5 

62.19 

37.76 

13.5 

2.57 

26.19 

13.6 

9.93 

22.58 

13.7 

17.45 

16.91 

14.5 

54.16 

46.70 

14.5 

62.46 

38.18 

14.5 

2.57 

26.47 

14.6 

10.21 

22.85 

14.7 

17.77 

16.06 

15.5 

54.17 

47.12 

15.5 

62.63 

38.61 

15.5 

2.69 

26.75 

16.6 

10.46 

23.14 

16.7 

18.00 

16.23 

16.5 

54.14 

47.63 

16.5 

62.73 

39.01 

16.5 

2.62 

27.04 

16.6 

10.70 

23.44 

16.7 

18.89 

16.39 

17.5 

54.09 

47.91 

17.5 

62.76 

39.39 

17.5 

2.65 

27.35 

17.6 

10.91 

23.73 

17.7 

18.67 

16.66 

18.5 

54.04 

48.29 

18.5 

62.76 

39.77 

18.5 

2.66 

27.67 

18.6 

11.11 

24.01 

18.7 

18.92 

16.73 

19.5 

54.00 

48.63 

19.5 

62.77 

40.14 

19.5 

2.67 

28.01 

19.6 

11.31 

24.28 

19.7 

19.17 

16.87 

20.5 

53.96 

48.96 

20.5 

62.81 

40.48 

20.5 

2.66 

28.37 

20.6 

11.60 

24.63 

20.7 

19.41 

17.05 

21.5 

53.94 

49.29 

21.5 

62.90 

40.82 

21.5 

2.63 

28.74 

21.6 

11.69 

24.78 

21.7 

19.65 

17.20 

22.5 

53.93 

49.62 

22.5 

63.00 

41.17 

22.5 

2.60 

29.11 

22.6 

11.89 

25.00 

22.6 

19.91 

17.34 

23.5 

53.92 

49.98 

23.5 

63.14 

41.53 

23.5 

2.56 

29.45 

23.6 

12.09 

25.23 

23.6 

20.17 

17.46 

24.5 

53.91 

50.32 

24.5 

63.27 

41.89 

24.5 

2.49 

29.80 

24.6 

12.32 

25.49 

24.6 

20.44 

17.60 

25.4 

53.88 

50.69 

25.5 

63.37 

42.25 

25.5 

2.43 

30.13 

25.6 

12.53 

25.76 

26.6 

20.72 

17.74 

26.4 

53.85 

51.06 

26.5 

63.47 

42.62 

26.5 

2.36 

30.45 

26.6 

12.75 

26.03 

26.6 

20.99 

17.92 

27.4 

53.82 

51.44 

27.5 

63.52 

43.00 

27.5 

2.30 

30.77 

27.6 

12.97 

26.31 

27.6 

21.27 

18.09 

28.4 

53.78 

51.82 

28.5 

63.50 

43.39 

28.5 

2.24 

31.06 

28.6 

13.19 

26.62 

28.6 

21.56 

18.27 

29.4 

53.72 

52.21 

29.5 

63.44 

43.80 

29.5 

2.19 

31.36 

29.6 

13.39 

26.93 

29.6 

21.83 

18.47 

30.4 

53.63 

52.59 

30.5 

63.32 

44.19 

30.5 

2.14 

31.65 

30.6 

13.58 

27.24 

30.6 

22.10 

18.70 

31.4 

53.53 

52.96 

31.5 

63.14 

44.58 

31.5 

2.09 

31.94 

81.6 

13.76 

27.58 

31.6 

22.35 

18.94 

13.75      +13.72 

51.04     +51.03 

11.89     -11.84 

i2.a 

;i     +12.27 

11.84     +11.80 

0»»   57»  24«.633 

jh  3im  11..709 

Ih  41-  54..846 

4»» 

10«  37-.831 

6^  35»  60-.330 

+85'' 

49'    2 

4".14  1 

+88** 

52'    2 
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-85'* 

10'    4 

5".22  1 

+85** 

20'    2 

8".88  1 

+86*» 

9'    3 

4".51 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  Odantis: 

Mag.  4.1 

Groombridfo  9888. 

Mag.  7.2 

pOotantifl. 

Mag.  5.7 

c  Una  MiAoris. 

Mag.  4.4 

59  0.  iLpodia. 

Mag.  5.9 

Wash. 
MMn 
Time. 

Right 

Aaoen- 

Bion. 

DeoU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoan- 

Bioo. 

DecU.  X*^ 

Ri0it 

Asobhf 

sicm. 

Right 

Aaoeo- 

sion. 

Decli- 
nation. 

h  m 

•    f 

h  m 

e      1 

h  m 

0    t 

h  m 

•   > 

h  m 

•   i 

Oct. 

14  13 

-8318 

0  0 

Oct 

15    2 

+87  32 

Oct 

15  24 

-84  12 

0  0 

Oct 

16  53 

+8210 

0  0 

Oct 

17  16 

-8047 

•  • 

1.1 

48.34 

16.33 

1.1 

8 

14.56 

43.20 

1.1 

8 

29.90 

16.77 

1.2 

8 

62.07 

37.90 

1.2 

8 

26.52 

W  W 

30.04 

2.1 

48.28 

16.07 

2.1 

14.18 

42.88 

2.1 

29.77 

16.56 

2.2 

61.90 

37.73 

2.2 

26.41 

29.94 

3.1 

48.21 

15.80 

3.1 

13.81 

42.55 

3.1 

29.64 

16.34 

3.2 

61.72 

37.55 

3.2 

26.30 

29.85 

4.1 

48.13 

15.52 

4.1 

13.47 

42.22 

4.1 

29.50 

16.12 

4.2 

61.57 

37.37 

4.2 

26.18 

29.77 

6.1 

48.05 

15.25 

5.1 

13.14 

41.90 

5.1 

29.37 

15.90 

5.2 

61.41 

37.19 

5.2 

26.07 

29.67 

6.1 

47.99 

14.94 

6.1 

12.83 

41.59 

6.1 

29.22 

15.66 

6.2 

61.26 

37.01 

6.2 

25.94 

29.67 

7.1 

47.92 

14.63 

7.1 

12.53 

41.29 

7.1 

29.07 

15.40 

7.2 

61.10 

36.82 

7.2 

25.80 

29.44 

8.0 

47.86 

14.30 

8.1 

12.21 

41.02 

8.1 

28.94 

15.12 

8.2 

60.95 

36.67 

8.2 

25.67 

29.29 

9.0 

47.81 

13.97 

9.1 

11.88 

40.74 

9.1 

28.83 

14.81 

9.2 

60.80 

36.53 

9.2 

25.55 

29.11 

10.0 

47.78 

13.64 

10.1 

11.51 

40.46 

10.1 

28.72 

14.50 

10.2 

60.63 

36.39 

10.2 

25.44 

28.91 

11.0 

47.77 

13.30 

11.1 

11.14 

40.17 

11.1 

28.64 

14.21 

11.2 

60.46 

36,25 

11.2 

25.34 

28.71 

12.0 

47.76 

12.99 

12.1 

10.75 

39.85 

12.1 

28.58 

13.92 

12.1 

60.29 

36.07 

12.2 

25.24 

28.52 

13.0 

47.76 

12.71 

13.1 

10.38 

39.54 

13.1 

28.52 

13.65 

13.1 

60.11 

35.89 

13.2 

25.15 

28.34 

14.0 

47.76 

12.45 

14.1 

10.02 

39.20 

14.1 

28.46 

13.40 

14.1 

59.95 

35.69 

14.2 

25.08 

28.17 

15.0 

47.76 

12.18 

15.1 

9.70 

38.83 

15.1 

28.39 

13.16 

15.1 

59.78 

35.46 

15.2 

25.00 

28.02 

16.0 

47.73 

11.91 

16.1 

9.42 

38.44 

16.1 

• 

28.31 

12.92 

16.1 

59.63 

35.23 

16.2 

24.91 

27.88 

17.0 

47.70 

11.64 

17.1 

9.17 

38.06 

17.1 

28.22 

12.67 

17.1 

59.48 

34.96 

17.1 

24.82 

27.74 

18.0 

47.67 

11.34 

18.1 

8.94 

37.72 

18.1 

28.12 

12.40 

18.1 

59.34 

34.71 

18.1 

24.71 

27.68 

19.0 

47.64 

11.01 

19.1 

8.74 

37.39 

19.1 

28.03 

12.11 

19.1 

59.22 

34.47 

19.1 

24.60 

27.40 

20.0 

47.60 

10.68 

20.0 

8.52 

37.06 

20.1 

27.92 

11.79 

20.1 

59.08 

34.24 

20.1 

24.48 

27.21 

21.0 

47.59 

10.34 

21.0 

8.29 

36.74 

21.1 

27.83 

11.48 

21.1 

58.94 

34.03 

21.1 

24.37 

26.99 

22.0 

47.60 

10.00 

22.0 

8.06 

36.43 

22.1 

27.77 

11.15 

22.1 

58.81 

33.83 

22.1 

24.26 

26.76 

23.0 

47.61 

9.65 

23.0 

7.81 

36.12 

23.1 

27.70 

10.81 

23.1 

58.67 

33.64 

23.1 

24.16 

26.51 

24.0 

47.63 

9.30 

24.0 

7.54 

35.80 

24.1 

27.66 

10.47 

24.1 

58.53 

33.44 

24.1 

24.07 

26.26 

25.0 

47.66 

8.97 

25.0 

7.28 

35.48 

25.1 

27.62 

10.14 

25.1 

58.39 

33.22 

25.1 

23.98 

26.00 

25.9 

47.69 

8.65 

26.0 

7.03 

35.14 

26.0 

27.58 

9.81 

26.1 

58.25 

32.99 

26.1 

23.90 

25.76 

26.9 

47.72 

8.33 

27.0 

6.79 

34.78 

27.0 

27.57 

9.50 

27.1 

58.11 

32.74 

27.1 

23.84 

25.52 

27.9 

47.77 

8.04 

28.0 

6.56 

34.42 

28.0 

27.55 

9.21 

28.1 

57.97 

32.47 

28.1 

23.78 

25.28 

28.9 

47.81 

7.75 

29.0 

6.37 

34.05 

29.0 

27.53 

8.92 

29.1 

57.84 

32.20 

29.1 

23.71 

25.04 

29.9 

47.84 

7.47 

30.0 

6.18 

33.67 

30.0 

27.50 

8.64 

30.1 

57.71 

31.92 

30.1 

23.64 

24.83 

30.9 

47.87 

7.19 

31.0 

6.03 

33.28 

31.0 

27.47 

8.37 

31.1 

57.58 

31.60 

31.1 

23.57 

24.63 

81.9 

47.88 

6.90 

32.0 

5.90 

32.89 

32.0 

27.44 

8.08 

32.1 

57.47 

31.31 

32.1 

23.49 

24.40 

8.58        -8.52 

23.34     +23.32 

9.90       -9.85 

7.35       +7.28 

6.25       -6.17 

14h    13m  46-.360 

Ib^     3»    2».510|    Ib^  24»  23«.35l| 

16*^  54»  12».991 

17h  16m  17..234 

-83^ 

17'    6 

4".52  1 

+87'' 

32'    4 

2".66  1 

-84^ 

11'    5 

5".43  1 

+82*^ 

10'    2 

1".42  1 

-80^ 

47'    ] 

4".27 
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APPARENT  PLACES  OE  STARS,  1919. 


CIRCUMPOLAR  STARS. 

FOR  THE  TIPPER  TRANSIT  AT  WASHINGTON. 


6  TJtwm  Miaoils. 

X  Octantis. 

X  UruB  Kinoris. 

<r  Ootantit. 

TeDnooBii. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
TimA. 

Right 

AsoflSK 

slon. 

DACli- 

nation. 

Wash. 
ICean 
Time. 

Rl^t 

Afloso- 

siom. 

Decli- 
nation. 

Wash. 
ICean 
Time. 

Ri^t 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 

Aso6n- 

siosi. 

DecU- 
nation. 

Wash. 
Uean 
Time. 

Ri^t 

AsoeD- 

sicn. 

Deell- 
natioa. 

h  m 

o      t 

h  m 

•    ' 

h  m 

•   / 

h  m 

0    1 

h  m 

•  / 

Oct. 

17  57 

+8637 

f  0 

Oct 

18    7 

-8740 

Oct 

18  68 

+89  1 

Oct 

19  31 

-8913 

f  0 

Oct 

20  48 

+8214 

1.2 

58.89 

14.44 

1.2 

8 

56.51 

4.15 

1.3 

72.91 

41.33 

1.3 

101.89 

19.28 

1.3 

8 

34.46 

WW 

30.62 

2.2 

58.44 

14.39 

2.2 

56.04 

4.11 

2.3 

71.33 

41.38 

2.3 

100.50 

19.35 

2.3 

34.29 

30.85 

3.2 

58.00 

14.33 

3.2 

55.57 

4.09 

3.3 

69.77 

41.42 

3.3 

99.11 

19.43 

3.3 

34.14 

31.06 

4.2 

57.57 

14.24 

4.2 

55.07 

4.08 

4.3 

68.23 

41.43 

4.3 

97.67 

19.52 

4.3 

33.98 

31.26 

6.2 

57.16 

14.16 

5.2 

54.55 

4.04 

5.3 

66.73 

41.45 

6.3 

96.16 

19.60 

5.3 

33.82 

31.44 

6.2 

66.75 

14.06 

6.2 

54.01 

4.00 

6.3 

65.28 

41.45 

6.3 

94.58 

19.67 

6.3 

33.66 

31.62 

7.2 

56.36 

13.98 

7.2 

53.46 

3.96 

7.2 

63.90 

41.48 

7.3 

92.91 

19.72 

7.3 

33.52 

31.80 

8.2 

55.97 

13.92 

8.2 

52.91 

3.86 

8.2 

62.51 

41.51 

8.3 

91.20 

19.77 

8.3 

33.37 

31.98 

9.2 

55.57 

13.87 

9.2 

52.36 

3.74 

9.2 

61.14 

41.55 

9.3 

89.48 

19.78 

9.3 

33.23 

32.18 

10.2 

55.16 

13.84 

10.2 

51.84 

3.60 

10.2 

59.73 

41.62 

10.3 

87.79 

19.78 

10.3 

33.09 

32.41 

11.2 

64.74 

13.80 

11.2 

51.36 

3.46 

11.2 

58.25 

41.68 

11.3 

86.18 

19.74 

11.3 

32.94 

32.63 

12.2 

54.31 

13.74 

12.2 

50.92 

3.32 

12.2 

56.70 

41.74 

12.3 

84.66 

19.70 

12.3 

32.79 

32.86 

13.2 

53.85 

13.66 

13.2 

50.49 

3.20 

13.2 

55.09 

41.79 

13.3 

83.24 

19.67 

13.3 

32.62 

33.08 

14.2 

53.39 

13.57 

14.2 

50.09 

3.07 

14.2 

53.44 

41.79 

14.3 

81.88 

19.66 

14.3 

32.45 

33.28 

15.2 

52.95 

13.45 

15.2 

49.69 

2.96 

15.2 

51.78 

41.79 

15.2 

80.54 

19.64 

15.3 

32.28 

33.46 

16.2 

52.52 

13.31 

16.2 

49.26 

2.86 

16.2 

50.17 

41.75 

16.2 

79.14 

19.63 

16.3 

32.10 

33.60 

17.2 

52.10 

13.16 

17.2 

48.80 

2.77 

17.2 

48.62 

41.70 

17.2 

77.67 

19.64 

17.3 

31.93 

33.74 

18.2 

51.72 

13.01 

18.2 

48.32 

2.67 

18.2 

47.15 

41.65 

18.2 

76.11 

19.65 

18.3 

31.76 

33.84 

19.2 

51.34 

12.86 

19.2 

47.81 

2.55 

19.2 

45.73 

41.60 

19.2 

74.45 

19.66 

19.3 

31.58 

33.94 

20.2 

50.97 

12.73 

20.2 

47.29 

2.42 

20.2 

44.38 

41.55 

20.2 

72.73 

19.64 

20.3 

31.43 

34.06 

21.2 

50.61 

12.60 

21.2 

46.77 

2.26 

21.2 

43.04 

41.51 

21.2 

70.98 

19.60 

21.3 

31.27 

34.18 

22.2 

50.25 

12.49 

22.2 

46.26 

2.08 

22.2 

41.70 

41.47 

22.2 

69.24 

19.52 

22.3 

31.12 

34.30 

23.2 

49.88 

12.38 

23.2 

45.78 

1.88 

23.2 

40.34 

41.46 

23.2 

67.53 

19.42 

23.3 

30.98 

34.43 

24.2 

49.50 

12.27 

24.2 

45.32 

1.67 

24.2 

38.94 

41.44 

24.2 

65.88 

19.32 

24.3 

30.82 

34.57 

25.2 

49.11 

12.14 

25.2 

44.90 

1.45 

25.2 

37.50 

41.41 

25.2 

64.30 

19.22 

25.3 

30.65 

34.72 

26.2 

48.72 

12.02 

26.2 

44.48 

1.24 

26.2 

36.01 

41.38 

26.2 

62.78 

19.13 

26.3 

30.48 

34.87 

27.2 

48.31 

11.87 

27.2 

44.10 

1.04 

27.2 

34.51 

41.33 

27.2 

61.32 

19.04 

27.3 

30.31 

35.00 

28.1 

47.92 

11.69 

28.2 

43.72 

0.85 

28.2 

32.99 

41.28 

28.2 

59.90 

18.95 

28.3 

30.14 

35.10 

29.1 

47.53 

11.51 

29.2 

43.35 

0.66 

29.2 

31.46 

41.20 

29.2 

58.50 

18.87 

29.3 

29.96 

35.19 

30.1 

47.14 

11.33 

30.2 

42.99 

0.48 

30.2 

29.95 

41.11 

30.2 

57.12 

18.78 

30.3 

29.78 

35.28 

31.1 

46.77 

11.13 

31.1 

42.61 

0.31 

31.2 

28.47 

41.00 

31.2 

55.74 

18.70 

31.3 

29.59 

35.36 

32.1 

46.41 

10.90 

32.1 

42.22 

0.12 

32.2 

27.02 

40.87 

32.2 

54.30 

18.62 

32.3 

29.41 

35.40 

16.96      +16.93 

24.67      -2 

4.55 

58.97     +58.96 

73.66     -73.65 

7.41       +7.34 

17^   58«  22«.311 

Igh     7m  2 

3-.343 

19*»     0»  15V079 

19*»  30»  50-.769 

W  48»  32M46 

+86^* 

36'    fi 

a".04 

-87* 

39'    5 

0".89 

+89** 

1'    1 

2".80 

-89* 

13'    ] 

3".35  1 

+82* 

13'    e 

►6".82 
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CmCUMPOLAR  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOotentU. 

vOoteBlii. 

/SOotantta. 

89: 

B.  Ce^ei. 

7'OotaiitU. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6         1 

Mag.  5. 

1 

WMh. 
MMn 
Ttane. 

Ajeeo- 

■iflO. 

Decll- 
natfton. 

Wash. 
Mean 
Time. 

Right 

Aaoeo- 

skn. 

Dedi- 
natkin. 

Wash. 
liaan 
Tlmo. 

Right 

DeoU- 
natloo. 

Wash. 
Mean 

Ttano. 

RJ^t 

AaoeD- 

sioQ. 

Ri^ 
Aaoeo- 

Deell- 
aatioL 

h  m 

o      / 

h  m 

•   / 

h  m 

•    / 

h  m 

•   t 

h  m 

•   t 

Oct. 

2138 

-83  5 

m  § 

Oct 

22  16 

-8622 

f  0 

Oct 

22  38 

-8148 

Oct 

23  28 

+8652 

Oct 

23  47 

-8227 

1.4 

8 

53.83 

26.85 

1.4 

8 

57.97 

40.42 

1.4 

3.87 

11.76 

1.5 

8 

10.67 

6.57 

1.5 

34.46 

50.27 

2.4 

53.72 

27.07 

2.4 

57.80 

40.67 

2.4 

3.81 

12.02 

2.4 

10.54 

5.96 

2.5 

34.44 

50.56 

8.4 

53.62 

27.29 

3.4 

57.63 

40.92 

3.4 

3.76 

12.28 

3.4 

10.40 

6.34 

3.5 

34.43 

50.86 

4.4 

53.51 

27.53 

4.4 

57.47 

41.18 

4.4 

3.69 

12.56 

4.4 

10.25 

6.71 

4.5 

34.40 

51.16 

5.4 

53.38 

27.76 

5.4 

57.29 

41.44 

5.4 

3.63 

12.84 

5.4 

10.09 

7.06 

5.5 

34.38 

51.48 

6.4 

53.26 

28.00 

6.4 

57.09 

41.71 

6.4 

3.55 

13.12 

6.4 

9.94 

7.39 

6.5 

«/4.94 

51.79 

7.4 

53.12 

28.23 

7.4 

56.86 

41.97 

7.4 

3.46 

13.41 

7.4 

9.79 

7.73 

7.4 

34.29 

52.12 

8.4 

52.98 

28.45 

8.4 

56.62 

42.23 

8.4 

3.36 

13.70 

8.4 

9.67 

8.07 

8.4 

34.23 

52.46. 

9.4 

52.82 

28.64 

9.4 

56.34 

42.47 

9.4 

3.25 

13.96 

9.4 

9.67 

8.43 

9.4 

34.15 

52.77 

10.4 

52.66 

28.82 

10.4 

56.06 

42.69 

10.4 

3.14 

14.19 

10.4 

9.47 

8.79 

10.4 

34.07 

53.07 

11.3 

52.50 

28.96 

11.4 

55.79 

42.89 

11.4 

3.04 

14.41 

11.4 

9.37 

9.16 

11.4 

33.99 

53.35 

12.3 

52.35 

29.10 

12.4 

55.53 

43.07 

12.4 

2.94 

14.61 

12.4 

9.25 

9.54 

12.4 

33.92 

53.63 

13.3 

52.21 

29.22 

13.4 

55.29 

43.24 

13.4 

2.84 

14.80 

13.4 

9.11 

9.93 

13.4 

33.86 

53.87 

14.3 

52.08 

29.35 

14.4 

55.06 

43.41 

14.4 

2.75 

15.00 

14.4 

8.93 

10.33 

14.4 

33.80 

54.11 

15.3 

51.96 

29.48 

15.4 

54.84 

43.60 

15.4 

2.67 

15.20 

15.4 

8.74 

10.71 

15.4 

33.74 

54.38 

16.3 

51.84 

29.66 

16.4 

54.63 

43.80 

16.4 

2.60 

15.43 

16.4 

8.51 

11.06 

16.4 

33.69 

54.65 

17.3 

51.70 

29.83 

17.4 

54.40 

44.01 

17.4 

2.51 

15.66 

17.4 

8.28 

11.40 

17.4 

33.63 

54.94 

18.3 

51.56 

30.00 

18.4 

54.16 

44.23 

18.4 

2.41 

15.90 

18.4 

8.04 

11.72 

18.4 

33.57 

55.23 

19.3 

51.39 

30.19 

19.4 

53.89 

44.46 

19.4 

2.29 

16.15 

19.4 

7.81 

12.02 

19.4 

33.49 

55.53 

20.3 

51.23 

30.37 

20.3 

53.60 

44.69 

20.4 

2.17 

16.39 

20.4 

7.61 

12.33 

20.4 

33.41 

55.84 

21.3 

51.05 

30.52 

21.3 

53.28 

44.90 

21.4 

2.05 

16.64 

21.4 

7.42 

12.63 

21.4 

33.31 

56.15 

22.3 

50.87 

30.66 

22.3 

52.95 

45.09 

22.4 

1.91 

16.85 

22.4 

7.24 

12.94 

22.4 

33.20 

56.44 

23.3 

50.69 

30.78 

23.3 

52.62 

45.27 

23.4 

1.77 

17.04 

23.4 

7.05 

13.26 

23.4 

33.08 

56.71 

24.3 

50.50 

30.88 

24.3 

52.30 

45.41 

24.4 

1.64 

17.23 

24.4 

6.87 

13.58 

24.4 

32.97 

56.98 

25.3 

50.33 

30.97 

25.3 

51.98 

45.55 

25.4 

1.52 

17.40 

25.4 

6.69 

13.90 

25.4 

32.86 

57.24 

26.3 

50.16 

31.04 

26.3 

51.66 

45.68 

26.3 

1.39 

17.55 

26.4 

6.47 

14.21 

26.4 

32.75 

57.48 

27.3 

49.99 

31.12 

27.3 

51.37 

45.80 

27.3 

1.26 

17.70 

27.4 

6.25 

14.64 

27.4 

32.65 

57.71 

28.3 

49.84 

31.20 

28.3 

51.07 

45.92 

28.3 

1.15 

17.85 

28.4 

6.01 

14.87 

28.4 

32.54 

57.93 

29.3 

49.69 

31.28 

29.3 

60.79 

46.04 

29.3 

1.03 

18.01 

29.4 

6.74 

16.20 

29.4 

32.44 

58.15 

30.3 

49.54 

31.36 

30.3 

50.51 

46.16 

30.3 

0.91 

18.16 

30.4 

5.47 

15.52 

30.4 

32.35 

58.38 

31.3 

49.39 

31.45 

31.3 

60.24 

46.29 

31.3 

0.80 

18.33 

31.4 

5.17 

15.83 

31.4 

32.26 

58.60 

32.3 

49.24 

31.53 

32.3 

49.95 

46.41 

32.3 

0.68 

18.50 

32.4 

4.87 

16.11 

32.4 

32.16 

58.83 

8.31        -8.25 

15.83     -16.80 

7.02       -6.94 

18.: 

51     +] 

[8.29 

7.63       - 

•7.56 

2V   38»  38V548 

22»^   16»  33«.212 

22"^  37»  51-.624 

23*^ 

27«  4 

13«.671 

23»^  47m  J 

53«.637 

-83*» 

5'    2 

W".33 

-86^ 

22'    { 

i0".92 

-81** 

48'     2 

J4".80 

+86^ 

51'    3 

8".62 

-82*^ 

28' 

8".42 
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APPAEENT  PLACES  OF  STARS,  1919. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephel. 
Mag.  4.5 

a  TStut  Minoiis. 
(Pofarit.) 
Mag.  2.1 

4  a.  OotsBtis. 
Mag.  5.6 

Groombridte  760. 

Mag.  6.7 

Groombildte  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Aflcen- 

Bkm. 

I>ecU- 
natJan. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sioii. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoeii- 

sion. 

Decli- 
natkm. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen" 
sioo. 

Dedi- 
nation. 

h  m 

0        / 

h  m 

•    / 

h  m 

•    / 

h  m 

o       / 

h  m 

o     t 

Nov. 

0  57 

+8549 

Nov. 

132 

+8862 

g  0 

Nov. 

141 

-8510 

Nov. 

4  11 

+8620 

Nov. 

5  36 

+85  9 

0.4 

8 

53.53 

52.96 

0.5 

8 

63.14 

44.68 

0.5 

8 

62.09 

31.94 

0.6 

8 

13.76 

27.68 

0.6 

8 

22.35 

WW 

18.94 

1.4 

53.43 

53.31 

1.5 

62.92 

44.96 

1.5 

62.03 

32.26 

1.6 

13.91 

27.91 

1.6 

22.59 

19.17 

2.4 

53.32 

53.65 

2.4 

62.68 

45.32 

2.5 

61.98 

32.57 

2.6 

14.06 

28.22 

2.6 

22.82 

19.40 

3.4 

53.21 

53.98 

3.4 

62.44 

46.66 

3.5 

61.91 

32.90 

3.6 

14.20 

28.62 

3.6 

23.02 

19.63 

4.4 

53.10 

54.30 

4.4 

62.25 

46.99 

4.5 

61.82 

33.22 

4.6 

14.34 

28.81 

4.6 

23.24 

19.82 

5.4 

53.02 

54.62 

5.4 

62.10 

46.31 

5.4 

61.72 

33.56 

5.6 

14.49 

29.09 

5.6 

23.46 

20.02 

6.4 

52.96 

54.94 

6.4 

62.00 

46.66 

6.4 

61.59 

33.89 

6.6 

14.66 

29.36 

6.6 

23.69 

20.20 

7.4 

52.90 

55.27 

7.4 

61.92 

47.01 

7.4 

61.46 

34.21 

7.5 

14.83 

29.62 

7.6 

23.93 

20.38 

8.4 

52.84 

55.63 

8.4 

61.85 

47.39 

8.4 

61.32 

34.49 

8.5 

16.03 

29.93 

8.6 

24.19 

20.67 

9.4 

52.76 

56.00 

9.4 

61.74 

47.78 

9.4 

61.18 

34.77 

9.5 

16.22 

30.24 

9.6 

24.46 

20.80 

10.4 

52.66 

56.37 

10.4 

61.57 

48.18 

10.4 

61.04 

36.05 

10.5 

16.40 

30.67 

10.6 

24.72 

21.03 

11.4 

52.54 

56.74 

11.4 

61.30 

48.67 

11.4 

60.94 

35.27 

11.6 

15.68 

30.94 

11.6 

24.97 

21.29 

12.4 

52.41 

57.11 

12.4 

60.93 

48.96 

12.4 

60.82 

35.62 

12.6 

16.72 

31.29 

12.6 

25.21 

21.56 

13.4 

52.24 

57.44 

13.4 

60.50 

49.33 

13.4 

60.72 

35.79 

13.6 

16.84 

31.65 

13.6 

25.42 

21.84 

14.4 

52.07 

57.77 

14.4 

60.03 

49.67 

14.4 

60.61 

36.07 

14.6 

16.95 

32.01 

14.6 

26.62 

22.13 

15.4 

51.90 

58.07 

15.4 

59.55 

60.00 

15.4 

60.48 

36.36 

16.5 

16.04 

32.35 

15.6 

25.81 

22.40 

16.4 

51.75 

58.35 

16.4 

69.09 

60.32 

16.4 

60.36 

36.67 

16.5 

16.12 

32.68 

16.6 

25.97 

22.67 

17.4 

51.59 

58.62 

17.4 

58.67 

60.64 

17.4 

60.21 

36.98 

17.6 

16.20 

32.98 

17.6 

26.14 

22.92 

18.4 

51.46 

58.89 

18.4 

68.29 

60.94 

18.4 

60.06 

37.27 

18.6 

16.29 

33.27 

18.6 

26.31 

23.16 

19.4 

51.32 

59.16 

19.4 

67.92 

61.25 

19.4 

69.88 

37.67 

19.6 

16.38 

33.57 

19.6 

26.48 

?3.39 

20.4 

51.18 

59.44 

20.4 

67.66 

61.66 

20.4 

69.70 

37.86 

20.6 

16.48 

33.86 

20.6 

26.66 

23.62 

21.4 

51.04 

59.73 

21.4 

67.19 

61.88 

21.4 

69.61 

38.13 

21.6 

16.69 

34.17 

21.6 

26.85 

23.86 

22.4 

50.91 

60.03 

22.4 

66.82 

62.20 

22.4 

59.32 

38.37 

22.6 

16.70 

34.49 

22.6 

27.04 

24.11 

23.4 

50.76 

60.32 

23.4 

66.40 

62.62 

23.4 

69.14 

38.61 

23.5 

16.81 

34.82 

23.6 

27.24 

24.38 

24.4 

50.59 

60.62 

24.4 

66.91 

62.86 

24.4 

68.96 

38.83 

24.5 

16.91 

36.16 

24.6 

27.43 

24.66 

0 

25.4 

50.41 

60.93 

25.4 

55.38 

63.18 

26.4 

68.78 

39.05 

26.6 

17.01 

36.61 

26.6 

27.62 

24.94 

26.4 

50.22 

61.23 

26.4 

54.79 

63.62 

26.4 

58.60 

39.25 

26.5 

17.07 

36.87 

26.6 

27.79 

26.23 

27.4 

50.02 

61.51 

27.4 

54.16 

63.85 

27.4 

68.43 

39.46 

27.6 

17.13 

36.25 

27.6 

27.95 

25.55 

28.4 

49.79 

61.79 

28.4 

53.48 

54.16 

28.4 

68.26 

39.68 

28.5 

17.18 

36.61 

28.5 

28.10 

25.87 

29.4 

49.57 

62.04 

29.4 

52.77 

54.45 

29.4 

68.10 

39.91 

29.6 

17.21 

36.95 

29.5 

28.24 

26.19 

30.3 

49.34 

62.28 

30.4 

62.05 

54.74 

30.4 

57.92 

40.14 

30.5 

17.22 

37.29 

sa5 

28.35 

26.50 

31.3 

49.13 

62.51 

31.4 

61.36 

66.00 

31.4 

67.78 

40.39 

31.5 

17.24 

37.61 

81.5 

28.46 

26.80 

13.76      +13.73 

51.19     +51.18 

11.89     -11.86 

12.31     +12.27 

11.84     +11.80 

0^   57«  24V633 

V  31«  11V709 

Ih  4im  54..S46 

4h  ion  37i.83I 

&"  85«  50-.330 

+85*» 

49'    S 

J4".14 

+88*^ 

52'    i 

J0".55 

-86^ 

10'    4 

15".22 

+85^ 

20'    5 

58".88 

+85° 

9'    J 

J4",61 
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81  O.  MenMB. 

Mag.  6.2 

f  MensM. 

Mag.  5.6 

51  H.  Cephei. 
Mag.  5.3 

85  H.  Oamelop. 
Mag.  5.1 

7  0.  Ootutis. 
Mag.  6.4 

Wtsh. 
MMn 
Time. 

Rl«bt 

Aaoen- 

Bfcm. 

DecU- 

Wash. 
Mean 
Time. 

Right 
Ascen- 

SiOD. 

Dftcll- 
natioo. 

Wash. 
Mean 

Time. 

Right 

Aaoeui" 

sion. 

Dedi- 
natkn. 

Wash. 
Mean 
Time. 

Rl0it 
Aaoen- 

BiCD. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen* 

Bioa. 

DeoU- 

h  m 

•   t 

h  m 

o      t 

h  m 

•  # 

• 

h  m 

•   t 

h  m 

•   t 

Nov. 

5  45 

-8449 

Nov. 

6  46 

-8043 

1 1 

Nov. 

7    3 

+8710 

Nov. 

714 

+82  331  Nov. 

715 

-8654 

0^ 

0.6 

8 

48.37 

33.30 

0.7 

8 

47.52 

37.56 

0.7 

8 

43.17 

15.66 

0.7 

24.80 

48.48 

0.7 

8 

28.27 

13.16 

1.6 

48.54 

33.53 

1.7 

47.64 

37.72 

1.7 

43.66 

15.76 

1.7 

25.00 

48.56 

1.7 

28.63 

13.29 

2.6 

48.71 

33.76 

2.7 

47.76 

37.88 

2.7 

44.14 

15.87 

2.7 

25.18 

48.65 

2.7 

29.00 

13.42 

8.6 

48.89 

34.00 

3.7 

47.89 

38.07 

3.7 

44.60 

15.98 

3.7 

25.36 

48.73 

3.7 

29.39 

13.56 

4.6 

49.07 

34.27 

4.7 

48.01 

38.29 

4.7 

45.03 

16.08 

4.7 

25.53 

48.79 

4.7 

29.79 

13.72 

5.6 

49.24 

34.55 

5.7 

48.13 

38.51 

5.7 

45.48 

16.17 

5.7 

25.70 

48.85 

5.7 

30.18 

13.90 

6.6 

49.39 

34.87 

6.7 

48.26 

38.74 

6.7 

45.93 

16.22 

6.7 

25.89 

48.89 

6.7 

30.56 

14.11 

7.6 

49.53 

35.18 

7.7 

48.36 

39.02 

7.7 

46.40 

16.29 

7.7 

26.07 

48.93 

7.7 

30.91 

14.34 

8.6 

49.66 

35.49 

8.6 

48.47 

39.30 

8.7 

46.91 

16.37 

8.7 

26.27 

48.96 

8.7 

31.24 

14.57 

9.6 

49.77 

35.81 

9.6 

48.57 

39.54 

9.7 

47.44 

16.45 

9.7 

26.48 

49.01 

9.7 

31.55 

14.79 

10.6 

49.88 

36.10 

10.6 

48.67 

39.78 

10.7 

47.99 

16.54 

10.7 

26.71 

49.10 

10.7 

31.84 

15.00 

11.6 

49.99 

36.38 

11.6 

48.77 

40.02 

11.7 

48.52 

16.67 

11.7 

26.92 

49.23 

11.7 

82.13 

15.20 

12.6 

50.10 

36.62 

12.6 

48.86 

40.25 

12.7 

49.03 

16.83 

12.7 

27.12 

49.35 

12.7 

32.41 

15.39 

13.6 

50.23 

36.89 

13.6 

48.95 

40.47 

13.6 

49.52 

17.01 

13.7 

27.32 

49.50 

13.7 

32.72 

15.56 

14.6 

50.36 

37.15 

14.6 

49.05 

40.69 

14.6 

49.97 

17.20 

14.7 

27.50 

49.65 

14.7 

33.03 

15.74 

15.6 

50.50 

37.43 

15.6 

49.16 

40.92 

15.6 

50.40 

17.37 

15.7 

27.67 

49.80 

15.7 

38.35 

15.94 

16.6 

50.63 

37.74 

16.6 

49.26 

41.18 

16.6 

50.79 

17.54 

16.6 

27.82 

49.95 

16.6 

33.69 

16.14 

17.6 

50.76 

38.05 

17.6 

49.37 

41.44 

17.6 

51.17 

17.69 

17.6 

27.98 

50.08 

17.6 

34.05 

16.37 

18.6 

50.87 

38.38 

18.6 

49.47 

41.73 

18.6 

51.56 

17.84 

18.6 

28.13 

50.20 

18.6 

34.39 

16.61 

19.6 

50.98 

38.72 

19.6 

49.57 

42.05 

19.6 

51.97 

17.98 

19.6 

28.28 

50.32 

19.6 

34.71 

16.89 

20.6 

51.08 

39.08 

20.6 

49.66 

42.37 

20.6 

52.37 

0 

18.12 

20.6 

28.46 

50.43 

20.6 

35.01 

17.17 

21.6 

51.17 

39.44 

21.6 

49.76 

42.69 

21.6 

52.79 

18.26 

21.6 

28.63 

50.54 

21.6 

35.30 

17.45 

22.6 

51.23 

39.79 

22.6 

49.85 

43.00 

?2.6 

53.23 

18.41 

22.6 

28.80 

50.67 

22.6 

35.58 

17.74 

23.6 

51.30 

40.12 

23.6 

49.92 

43.32 

23.6 

53.67 

18.58 

23.6 

28.98 

50.80 

23.6 

35.83 

18.02 

24.6 

51.37 

40.45 

24.6 

50.00 

43.64 

24.6 

54.12 

18.75 

24.6 

29.16 

50.95 

24.6 

36.07 

18.30 

26.6 

51.44 

40.78 

25.6 

50.06 

43.92 

25.6 

54.56 

18.95 

25.6 

29.34 

51.13 

25.6 

36.30 

18.56 

26.6 

51.50 

41.10 

26.6 

50.13 

44.22 

26.6 

54.99 

19.17 

26.6 

29.53 

51.31 

26.6 

36.53 

18.81 

27.6 

51.55 

41.41 

27.6 

50.20 

44.51 

27.6 

55.41 

19.40 

27.6 

29.70 

51.51 

27.6 

36.76 

19.06 

28.6 

51.62 

41.72 

28.6 

50.27 

44.79 

28.6 

55.79 

19.63 

28.6 

29.85 

51.71 

28.6 

36.98 

19.32 

29.6 

51.68 

42.03 

29.6 

50.35 

45.07 

29.6 

56.17 

19.86 

29.6 

30.00 

51.92 

29.6 

37.22 

19.57 

30.5 

51.75 

42.35 

30.6 

50.43 

45.38 

30.6 

56.51 

20.10 

30.6 

30.15 

52.13 

30.6 

37.46 

19.84 

31.5 

51.82 

42.67 

31.6 

50.49 

45.69 

31.6 

56.83 

20.34 

31.6 

30.28 

52.34 

31.6 

37.71 

20.12 

11.09      -11.05 

6.21       -6.13 

20.26     +20.24 

7.73       +7.66 

18.52     -18.49 

5^  45»  5P.396 

6>>  46«  48*. 653 

7h     3m    2- .335 

7h  14m    7..912 

7^  15»  39«.691 

•84« 

49'    A 

14".27 

-80° 

43'    4 

^".14 

f87*» 

10'    4 

8".86  1 

+82<> 

84'    1 

7".32  1 

-86° 

54'    1 

9".75 
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APPARENT  PLACES  OF  STARS,  1919, 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Oroombildce  1119. 
Mag.  7.0 

r  Ootantis. 
Mag.  5.4 

IH.  Draoonla. 
Mag.  4.6 

i  Chamnleontia. 
Mag.  5.2 

80  H.  Caaelap. 
Mag.  5.3 

Wash. 
Mflan 

Right 

AsMUt- 
SiCD. 

Deelf- 
natkm. 

Wash, 
liean 
Time. 

RiKht 

Asoea- 

lion. 

DeoU- 
mttrnn. 

Wash. 
Mean 
Tizne. 

Right 

Aacen- 

Bion. 

natkm.  |^ 

Right 

Ascen* 

sko. 

RgW 
liao. 

DmH. 

TinM. 

h  m 

•   t 

h  m 

•    t 

h  m 

•   » 

h  m 

•   $ 

h  m 

•  9 

Nov. 

818 

+8862 

am 

Nov. 

9    8 

-8520 

M  0 

Nov. 

926 

+8140 

Nov. 

936 

-8034 

Nov. 

10  21 

+8267 

0.7 

8 

48.99 

WW 

2.03 

0.8 

8 

33.82 

W  w 

26.49 

0.8 

8 

45.37 

WW 

31.90 

0.8 

16.99 

WW 

40.26 

0.8 

21.80 

88.92 

1.7 

60.28 

2.02 

1.8 

34.08 

26.45 

1.8 

45.54 

31.77 

1.8 

17.11 

40.19 

1.8 

21.48 

88.73 

2.7 

61.52 

2.01 

2.8 

34.35 

26.41 

2.8 

45.69 

31.65 

2.8 

17.24 

40.12 

2.8 

21.66 

88.54 

8.7 

52.70 

2.00 

3.8 

34.62 

26.40 

3.8 

46.86 

31.63 

3.8 

17.37 

40.06 

8.8 

21.82 

88.34 

4.7 

53.83 

2.00 

4.8 

34.91 

26.40 

4.8 

46.01 

31.39 

4.8 

17.62 

40.02 

4.8 

21.98 

88.15 

6.7 

54.96 

1.97 

5.8 

35.20 

26.42 

6.8 

46.16 

31.26 

6.8 

17.67 

40.01 

5.8 

22.13 

87.95 

6.7 

66.12 

1.94 

6.8 

35.52 

26.47 

6.8 

46.30 

31.12 

6.8 

17.82 

40.04 

6.8 

22.29 

87.72 

7.7 

67.32 

1.88 

7.8 

35.82 

26.53 

7.8 

46.46 

30.97 

7.8 

17.97 

40.07 

7.8 

22.44 

87.50 

8.7 

68.68 

1.82 

8.7 

36.10 

26.61 

8.8 

46.63 

30.80 

8.8 

18.13 

40.12 

8.8 

22.62 

87.27 

9.7 

59.92 

1.78 

9.7 

36.38 

26.69 

9.8 

46.81 

30.63 

9.8 

18.28 

40.19 

9.8 

22.81 

87.02 

10.7 

61.30 

1.77 

10.7 

36.62 

26.78 

10.8 

47.00 

30.48 

10.8 

18.42 

40.26 

10.8 

23.00 

86.78 

11.7 

62.69 

1.77 

11.7 

36.87 

26.85 

11.8 

47.20 

30.36 

11.8 

18.55 

40.30 

11.8 

23.23 

86.57 

12.7 

64.06 

1.82 

12.7 

37.11 

26.90 

12.8 

47.39 

30.26 

12.8 

18.68 

40.34 

12.8 

23.43 

86.38 

13.7 

66.39 

1.88 

13.7 

37.36 

26.95 

13.7 

47.58 

30.18 

13.8 

18.81 

40.36 

13.8 

23.63 

86.23 

14.7 

66.66 

1.94 

14.7 

37.62 

26.99 

14.7 

47.76 

30.12 

14.8 

18.94 

40.37 

14.8 

23.83 

86.09 

16.7 

67.83 

2.00 

15.7 

37.89 

27.03 

16.7 

47.94 

30.07 

15.7 

19.07 

40.40 

16.8 

24.02 

86.96 

16.7 

68.95 

2.07 

16.7 

38.17 

27.08 

16.7 

48.09 

30.02 

16.7 

19.21 

40.43 

16.8 

24.19 

86.83 

17.7 

70.03 

2.14 

17.7 

38.46 

27.18 

17.7 

48.24 

29.98 

17.7 

19.37 

40.48 

17.8 

24.36 

86.71 

18.7 

71.11 

2.19 

18.7 

38.75 

27.27 

18.7 

48.40 

29.92 

18.7 

19.52 

40.54 

18.8 

24.53 

35.67 

19.7 

72.19 

2.23 

19.7 

39.05 

27.40 

19.7 

48.56 

29.86 

19.7 

19.67 

40.62 

19.8 

24.71 

36.43 

20.7 

73.31 

2.27 

20.7 

39.34 

27.53 

20.7 

48.70 

29.79 

20.7 

19.82 

40.71 

20.8 

24.88 

35.29 

21.7 

74.46 

2.32 

21.7 

39.61 

27.69 

21.7 

48.87 

29.71 

21.7 

19.97 

40.83 

21.8 

25.06 

36.15 

22.7 

75.65 

2.36 

22.7 

39.89 

27.86 

22.7 

49.06 

29.63 

22.7 

20.12 

40.96 

22.8 

25.24 

34.99 

23.7 

76.86 

2.42 

23.7 

40.14 

27.99 

23.7 

49.22 

29.67 

23.7 

20.26 

41.09 

23.8 

25.45 

34.85 

24.7 

78.10 

2.50 

24.7 

40.39 

28.14 

24.7 

49.40 

29.53 

24.7 

20.40 

41.22 

24.8 

25.65 

84.72 

25.7 

79.35 

2.58 

25.7 

40.64 

28.30 

26.7 

49.59 

29.49 

25.7 

20.63 

41.36 

25.8 

26.85 

84.60 

26.7 

80.60 

2.68 

26.7 

40.87 

28.46 

26.7 

49.78 

29.47 

26.7 

20.66 

41.49 

26.8 

26.06 

34.49 

27.7 

81.82 

2.80 

27.7 

41.11 

28.60 

27.7 

49.97 

29.46 

27.7 

20.79 

41.60 

27.7 

26.28 

34.39 

28.7 

83.00 

2.93 

28.7 

41.34 

28.75 

28.7 

50.15 

29.48 

28.7 

20.91 

41.71 

28.7 

26.50 

34.34 

29.7 

84.13 

3.07 

29.7 

41.58 

28.88 

29.7 

50.32 

29.51 

29.7 

21.04 

41.82 

29.7 

26.70 

34.28 

30.7 

85.19 

3.21 

30.7 

41.83 

29.02 

30.7 

50.47 

29.54 

30.7 

21.18 

41.94 

30.7 

26.88 

34.23 

31.7 

86.20 

3.36 

31.7 

42.09 

29.19 

31.7 

50.63 

29.57 

81.7 

21.31 

42.08 

31.7 

27.07 

34.18 

50.58      +{ 

)0.57 

12.31     -12.27 

6.91       +6.83 

6.11       -6.03 

8.16       +8.10 

gh    17m  , 

17V546 

9*^     8»  41«.594 

9*^  25"  39«.275 

9*^  36»»  19«.026 

10^  21»  19«.949 

+88** 

52'    ; 

J7".80 

-85** 

20'    5 

J6".78 

+81° 

41'    3 

L0".13 

-80° 

34'    J 

J9".26 

+82° 

58'    ] 

L7".67 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  6.3 

Bradley  1878. 
Mag.  6.3 

(Ootantia. 

Mag.  5.4 

MH.Camti0p.M9. 

Mag.  5.3 

«  Ootantia. 

Mag.  5.6 

Wash. 
Mean 
Time. 

Right 

ASCQO- 
SiOQ. 

DeoU- 
naticni. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoii- 
nation. 

Wash. 
Mean 
Time. 

RIgjht 
Asoen- 

SiOD. 

Dedl- 

Wash. 
Mean 
Time. 

Right 

Asoeoi* 

sion. 

DeoU- 
natian. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiOQ. 

Decli- 
nation. 

h  m 

o      / 

h  m 

•   / 

h  m 

o      / 

h  m 

•   # 

h  m 

0   t 

Nov. 

10  59 

-84  9 

m  M 

Nov. 

12  13 

+88  8 

Nov. 

12  46 

-8441 

m  § 

Nov. 

12  48 

+8350JNov. 

13  27 

-8522 

mm 

0.8 

8 

50.12 

WW 

35.20 

0.9 

s 
47.42 

f  w 

23.16 

0.9 

s 
16.96 

W  W 

12.04 

0.9 

s 
18.14 

r  w 

42.40 

0.9 

8 

31.55 

WW 

31.25 

1.8 

50.29 

35.03 

1.9 

47.82 

22.83 

1.9 

17.06 

11.78 

1.9 

18.24 

42.04 

1.9 

31.63 

30.96 

2.8 

50.47 

34.86 

2.9 

48.21 

22.52 

2.9 

17.19 

11.50 

2.9 

18.32 

41.70 

2.9 

31.72 

30.65 

3.8 

50.65 

34.68 

3.9 

48.59 

22.23 

3.9 

17.32 

11.22 

3.9 

18.41 

41.37 

3.9 

31.82 

30.34 

4.8 

50.86 

34.51 

4.9 

48.93 

21.93 

4.9 

17.46 

10.93 

4.9 

18.48 

41.04 

4.9 

31.94 

30.01 

5.8 

51.08 

34.38 

5.9 

49.25 

21.62 

5.9 

17.63 

10.65 

5.9 

18.56 

40.71 

5.9 

32.08 

29.70 

6.8 

51.30 

34.24 

6.9 

49.54 

21.30 

6.9 

17.80 

10.41 

6.9 

18.62 

40.37 

6.9 

32.25 

29.41 

7.8 

51.54 

34.14 

7.9 

49.84 

20.96 

7.9 

18.00 

10.18 

7.9 

18.68 

40.04 

7.9 

32.43 

29.14 

S.S 

51.76 

34.08 

8.9 

50.16 

20.62 

8.9 

18.19 

• 

9.97 

8.9 

18.76 

39.66 

8.9 

32.62 

28.88 

9.8 

51.98 

34.02 

9.9 

50.53 

20.25 

9.9 

18.39 

9.76 

9.9 

18.85 

39.28 

9.9 

32.80 

28.64 

10.8 

52.18 

33.96 

10.9 

50.95 

19.91 

10.9 

18.57 

9.57 

10.9 

18.95 

38,89 

10.9 

32.98 

28.43 

11.8 

52.38 

33.90 

11.9 

51.42 

19.56 

11.9 

18.75 

9.40 

11.9 

19.07 

38.50 

11.9 

33.14 

28.21 

12.8 

52.57 

33.81 

12.9 

51.93 

19.23 

12.9 

18.89 

9.22 

12.9 

19.20 

38.14 

12.9 

33.28 

27.98 

13.8 

52.76 

33.73 

13.9 

52.46 

18.93 

13.9 

19.04 

9.02 

13.9 

19.34 

37.80 

13.9 

33.42 

27.74 

14.8 

52.96 

33.63 

14.9 

52.99 

18.65 

14.9 

19.21 

8.79 

14.9 

19.47 

37.47 

14.9 

33.56 

27.50 

15.8 

53.17 

33.53 

15.9 

53.49 

18.39 

15.9 

19.38 

8.56 

15.9 

19.60 

37.16 

15.9 

33.71 

27.22 

16.8 

53.39 

33.43 

16.9 

53.96 

18.15 

16.9 

19.55 

8.33 

16.9 

19.73 

36.87 

16.9 

33.88 

26.95 

17.8 

53.61 

33.34 

17.9 

54.40 

17.90 

17.9 

19.74 

8.11 

17.9 

19.83 

36.59 

17.9 

34.06 

26.68 

18.8 

53.84 

33.27 

18.9 

54.83 

17.63 

18.9 

19.94 

7.88 

18.9 

19.94 

36.30 

18.9 

34.25 

26.40 

19.8 

54.08 

33.22 

19.8 

55.26 

17.37 

19.9 

20.17 

7.67 

19.9 

20.05 

36.01 

19.9 

34.48 

26.15 

20.8 

54.33 

33.19 

20.8 

55.70 

17.11 

20.9 

20.39 

7.47 

20.9 

20.16 

35.71 

20.9 

34.70 

25.90 

21.8 

54.58 

33.18 

21.8 

56.15 

16.83 

21.9 

20.62 

7.31 

21.9 

20.28 

35.42 

21.9 

34.93 

25.68 

22.8 

54.81 

33.18 

22.8 

56.61 

16.55 

22.9 

20.85 

7.16 

22.9 

20.41 

35.10 

22.9 

35.16 

25.48 

23.8 

55.05 

33.19 

23.8 

57.12 

16.27 

23.9 

21.07 

7.01 

23.9 

20.55 

34.77 

23.9 

35.39 

25.28 

24.8 

55.28 

33.20 

24.8 

57.66 

16.00 

24.9 

21.29 

6.87 

24.9 

20.69 

34.45 

24.9 

35.62 

25.09 

25.8 

55.50 

33.20 

25.8 

58.22 

15.75 

25.9 

21.51 

6.74 

25.9 

20.84 

34.14 

25.9 

35.82 

24.92 

26.8 

55.69 

33.21 

26.8 

58.82 

15.50 

26.9 

21.71 

6.61 

26.9 

21.01 

33.83 

26.9 

36.03 

24.74 

27.8 

55.90 

33.22 

27.8 

59.43 

15.25 

27.8 

21.92 

6.48 

27.8 

21.18 

33.54 

27.9 

36.24 

24.57 

28.8 

56.11 

33.22 

28.8 

60.06 

15.03 

28.8 

22.11 

6.34 

28.8 

21.35 

33.26 

28.9 

36.44 

24.89 

29.8 

56.33 

33.21 

29.8 

60.68 

14.83 

29.8 

22.31 

6.19 

29.8 

21.53 

33.01 

29.9 

36.65 

24.19 

80.8 

56.55 

33.21 

30.8 

61.29 

14.62 

30.8 

22.53 

6.05 

30.8 

21.69 

32.76 

30.9 

36.87 

23.99 

81.8 

56.78 

33.21 

31.8 

61.85 

14.43 

31.8 

22.75 

5.90 

31.8 

21.84 

32.52 

31.9 

37.10 

23.79 

9.83        -9.78 

30.78     +30.77 

10.80     -1 

0.75 

9.32       +9.27 

12.40     -12.36 

10^    59-   54«.546 

\2^  14«  29M90 

12»>  46«  1 

O-.IW 

12»»  48"  31».308 

13b  27"  32».891 

-84*» 

9'    2 

9".33  1 

+88*» 

8'    6 

6".19 

"W 

41' 

1".57 

+83^ 

51'    1 

1".30 

-85° 

22'    1 

9".48 

5934**— 1919- 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  Ootantis. 

Mag.  4.1 

Ozoombridfe  2288. 
Mag.  7.2 

pOctantU. 
Mag.  5.7 

6  TStnm  Minoria. 
Mag.  4.4 

Ma.ikfodis. 

Mag.  5.9 

Wash. 
Mean 
TIum. 

Right 

AfloeB- 

skm. 

Deeil- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mfnn 
Time. 

Right 
Ascen- 
sion. 

Deoll- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decll- 
nation. 

Wash. 
Mean 
Time. 

R^it 

SiflO. 

Deell- 
mtkB. 

h  m 

•    t 

h  m 

o     t 

h  m 

o       t 

h  m 

o      / 

h  m 

•  / 

Nov. 

1413 

-8317 

Nov. 

15    2 

+8732 

Nov. 

15  24 

-8411 

Nov. 

16  53 

+8210 

m  a 

Nov. 

17  16 

-8047 

0.9 

8 

47.88 

WW 

66.90 

1.0 

s 

5.90 

w  w 

32.89 

1.0 

s 
27.44 

w  f 

68.08 

1.1 

8 

57.47 

W  W 

31.31 

1.1 

8 

23.49 

24.40 

1.9 

47.91 

66.59 

2.0 

5.80 

32.53 

2.0 

27.40 

67.78 

2.1 

57.36 

31.01 

2.1 

23.41 

24.17 

2.9 

47.94 

66.28 

3.0 

5.70 

32.17 

3.0 

27.36 

67.46 

3.1 

57.25 

30.72 

3.1 

23.33 

23.93 

3.9 

47.97 

65.96 

4.0 

5.60 

31.83 

4.0 

27.33 

67.12 

4.1 

57.16 

30.45 

4.1 

23.25 

23.67 

4.9 

48.01 

65.64 

5.0 

5.47 

31.49 

5.0 

27.32 

66.78 

5.1 

57.04 

30.18 

5.1 

23.17 

23.39 

5.9 

48.07 

65.30 

6.0 

5.33 

31.15 

6.0 

27.32 

66.44 

6.1 

56.93 

29.92 

6.1 

23.11 

23.09 

6.9 

48.15 

64.97 

6.9 

5.18 

30.83 

7.0 

27.35 

66.09 

7.1 

56.82 

29.67 

7.1 

23.05 

22.77 

7.9 

48.25 

64.65 

7.9 

5.00 

30.48 

8.0 

27.38 

65.76 

8.1 

56.69 

29.42 

8.1 

23.00 

22.48 

8.9 

48.35 

64.37 

8.9 

4.84 

30.11 

9.0 

27.43 

65.44 

9.1 

56.57 

29.15 

9.1 

22.97 

22.19 

9.9 

48.45 

W.IO 

9.9 

4.69 

29.74 

10.0 

27.49 

65.14 

10.1 

56.46 

28.85 

10.1 

22.95 

21.90 

10.9 

48.55 

63.85 

10.9 

4.57 

29.33 

11.0 

27.54 

64.85 

11.1 

56.35 

28.63 

11.1 

22.92 

21.63 

11.9 

48.64 

63.61 

11.9 

4.48 

28.92 

12.0 

27.58 

64.59 

12.1 

56.24 

28.19 

12.1 

22.90 

21.39 

12.9 

48.70 

63.38 

12.9 

4.44 

28.52 

12.9 

27.61 

64.31 

13.1 

56.14 

27.85 

13.1 

22.86 

21.14 

13.9 

48.77 

63.11 

13.9 

4.43 

28.13 

13.9 

27.63 

64.04 

14.1 

56.06 

27.50 

14.1 

22.82 

20.89 

14.9 

48.84 

62.85 

14.9 

4.44 

27.74 

14.9 

27.64 

63.74 

15.1 

55.98 

27.15 

16.1 

22.78 

20.63 

15.9 

48.90 

62.56 

15.9 

4.45 

27.40 

15.9 

27.65 

63.42 

16.1 

55.91 

26.82 

16.1 

22.72 

20.35 

16.9 

48.99 

62.25 

16.9 

4.47 

27.05 

16.9 

27.68 

63.08 

17.0 

55.83 

26.62 

17.1 

22.67 

20.06 

17.9 

49.08 

61.93 

17.9 

4.47 

26.72 

17.9 

27.71 

62.74 

18.0 

55.77 

26.23 

18.1 

22.62 

19.74 

18.9 

49.19 

61.62 

18.9 

4.46 

26.40 

18.9 

27.76 

62.39 

19.0 

55.69 

26.93 

19.1 

22.58 

19.41 

19.9 

49.32 

61.33 

19.9 

4.43 

26.07 

19.9 

27.84 

62.04 

20.0 

55.61 

26.64 

20.1 

22.55 

19.07 

20.9 

49.44 

61.04 

20.9 

4.40 

25.73 

20.9 

27.92 

61.71 

21.0 

55.54 

26.36 

21.1 

22.64 

18.74 

21.9 

49.56 

60.77 

21.9 

4.39 

25.38 

21.9 

28.00 

61.39 

22.0 

56.46 

26.03 

22.1 

22.52 

18.42 

22.9 

49.70 

60.53 

22.9 

4.38 

25.01 

22.9 

28.10 

61.10 

23.0 

55.38 

24.71 

23.0 

22.51 

18.10 

23.9 

49.83 

60.29 

23.9 

4.39 

24.65 

23.9 

28.20 

60.80 

24.0 

66.31 

24.38 

24.0 

22.61 

17.79 

24.9 

49.96 

60.06 

24.9 

4.42 

24.27 

24.9 

28.29 

60.51 

25.0 

56.24 

24.02 

25.0 

22.52 

17.50 

25.9 

50.10 

59.83 

25.9 

4.47 

23.90 

25.9 

28.39 

60.24 

26.0 

66.18 

23.65 

26.0 

22.52 

17.22 

26.9 

50.22 

59.64 

26.9 

4.55 

23.51 

26.9 

28.48 

59.97 

27.0 

56.13 

23.28 

27.0 

22.51 

16.94 

27.9 

50.35 

59.41 

27.9 

4.65 

23.12 

27.9 

28.57 

59.71 

28.0 

55.08 

22.90 

28.0 

22.51 

16.67 

28.9 

50.47 

59.19 

28.9 

4.78 

22.75 

28.9 

28.65 

59.44 

29.0 

55.04 

22.52 

29.0 

22.50 

16.40 

29.9 

50.59 

58.97 

29.9 

4.92 

22.39 

29.9 

28.72 

59.16 

80.0 

55.00 

22.15 

30.0 

22.49 

16.11 

30.9 

50.71 

58.73 

30.9 

5.07 

22.06 

30.9 

28.81 

58.87 

31.0 

54.97 

21.82 

31.0 

22.48 

15.79 

31.9 

50.83 

58.48 

31.9 

5.20 

21.73 

31.9 

28.90 

58.56 

32.0 

54.94 

21.48 

32.0 

22.47 

15.46 

8.57        -8.51 

23.31     +23.29 

9.90       -9.85 

7.34       +7.28 

6.25       -6.17 

U^    13»  46V350 

15^     3»     2-.510 

15^  24»  23V351 

16>»  54»  12-.991 

17h   X6»  17-.234 

-83*» 

17'    fi 

4".52 

+87** 

32'    4 

i2".66 

-84° 

11'    C 

►5".43 

+82° 

10'    5 

Jl".42 

-80« 

•  47'    ] 

L4".27 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  TSrwm  ICinorls. 

XOotentU. 

X  Vnm  Xinorii. 

aOdaatta. 

TBDnoonit. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 

Right 
Afloen> 

SklD. 

nation. 

Wash. 
Mean 
Time. 

Right 

AsoeD" 

slon. 

Deoli- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 

Aaoen- 

sion. 

Deeli- 

Wash. 
Mean 
Time. 

Rii^t 
Aao»> 

sicn. 

DeoU- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

slon. 

Decli- 
nation. 

Time. 

h  m 

e      / 

h  m 

o      t 

h  m 

•     1 

h  m 

e      1 

h  m 

o      / 

Nov. 

17  57 

+8637 

f  0 

Nov. 

18    7 

-873fl 

Nov. 

18  57 

+89  1 

Nov. 

19  31 

-8913 

Nov. 

20  48 

+8214 

00 

1.1 

8 

46.41 

10.90 

1.1 

s 
42.22 

60.12 

1.2 

8 

87.02 

40.87 

1.2 

8 

54.30 

18.62 

1.3 

29.41 

35.40 

2.1 

46.07 

10.68 

2.1 

41.81 

59.93 

2.2 

85.64 

40.73 

2.2 

52.81 

18.53 

2.3 

29.24 

35.45 

3.1 

45.74 

10.46 

3.1 

41.39 

59.74 

3.2 

84.32 

40.60 

3.2 

51.24 

18.42 

3.3 

29.07 

35.48 

4.1 

45.42 

10.26 

4.1 

40.96 

59.51 

4.2 

83.05 

40.50 

4.2 

49.65 

18.30 

4.2 

28.90 

35.51 

5.1 

45.10 

10.07 

5.1 

40.54 

59.25 

5.2 

81.79 

40.40 

5.2 

48.04 

18.16 

5.2 

28.75 

35.56 

6.1 

44.78 

9.90 

6.1 

40.15 

58.98 

6.2 

80.51 

40.30 

6.2 

46.47 

17.98 

6.2 

28.59 

35.62 

7.1 

44.44 

9.73 

7.1 

39.80 

58.70 

7.2 

79.19 

40.25 

7.2 

44.98 

17.79 

7.2 

28.43 

35.70 

8.1 

44.08 

9.56 

8.1 

39.49 

58.41 

8.2 

77.81 

40.17 

8.2 

43.59 

17.58 

8.2 

28.26 

35.79 

9.1 

43.72 

9.39 

9.1 

39.23 

58.12 

9.2 

76.37 

40.08 

9.2 

42.34 

17.39 

9.2 

28.09 

35.85 

10.1 

43.34 

9.17 

10.1 

38.99 

57.87 

10.2 

74.88 

39.97 

10.2 

41.17 

17.20 

10.2 

27.91 

35.91 

11.1 

42.98 

8.93 

11.1 

38.77 

57.63 

11.2 

73.37 

39.83 

11.2 

40.05 

17.01 

11.2 

27.73 

35.96 

12.1 

42.63 

8.66 

12.1 

38.M 

57.40 

12.1 

71.90 

39.66 

12.2 

38.93 

16.84 

12.2 

27.55 

35.98 

13.1 

42.30 

8.39 

13.1 

38.27 

57.17 

13.1 

70.51 

39.48 

13.2 

37.77 

16.69 

13.2 

27.36 

35.97 

14.1 

42.00 

8.11 

14.1 

37.98 

56.93 

14.1 

69.19 

39.29 

14.2 

36.52 

16.53 

14.2 

27.18 

35.94 

15.1 

41.72 

7.83 

15.1 

37.66 

56.69 

15.1 

67.96 

39.09 

15.2 

35.18 

16.38 

15.2 

27.00 

35.90 

16.1 

41.45 

7.57 

16.1 

37.33 

56.41 

16.1 

66.81 

38.90 

16.2 

33.79 

16.20 

16.2 

26.83 

35.86 

17.1 

41.21 

7.32 

17.1 

37.00 

56.13 

17.1 

65.69 

38.73 

17.2 

32.37 

16.01 

17.2 

26.68 

35.82 

18.1 

40.95 

7.09 

18.1 

36.70 

55.84 

18.1 

64.59 

38.58 

18.2 

30.95 

15.79 

18.2 

26.52 

35.80 

19.1 

40.69 

6.87 

19.1 

36.41 

55.52 

19.1 

63.49 

38.43 

19.2 

29.58 

15.55 

19.2 

26.37 

35.79 

20.1 

40.42 

6.65 

20.1 

36.15 

55.20 

20.1 

62.37 

38.28 

20.2 

28.27 

15.32 

20.2 

26.21 

35.76 

21.1 

40.16 

6.42 

21.1 

35.91 

54.88 

21.1 

61.21 

38.11 

21.1 

27.04 

15.07 

21.2 

26.06 

35.74 

22.1 

39.88 

6.18 

22.1 

35.71 

54.56 

22.1 

60.02 

37.94 

22.1 

25.89 

14.80 

22.2 

25.89 

35.73 

23.1 

39.61 

5.92 

23.1 

35.54 

54.24 

23.1 

58.81 

37.77 

23:1 

24.83 

14.55 

23.2 

25.72 

35.72 

24.1 

39.34 

5.64 

24.1 

35.39 

53.93 

24.1 

57.59 

37.58 

24.1 

23.82 

14.30 

24.2 

25.56 

35.68 

25.1 

39.06 

5.36 

25.1 

35.24 

53.63 

25.1 

56.37 

37.36 

25.1 

22.86 

14.06 

25.2 

25.39 

35.63 

26.1 

38.79 

5.05 

26.1 

35.11 

53.34 

26.1 

55.17 

37.14 

26.1 

21.93 

13.82 

26.2 

25.21 

35.54 

27.1 

38.55 

4.74 

27.1 

34.97 

53.06 

27.1 

54.00 

36.90 

27.1 

21.00 

13.58 

27.2 

25.04 

35.^6 

28.1 

38.32 

4.43 

28.1 

34.82 

52.78 

28.1 

52.87 

36.65 

28.1 

20.07 

13.35 

28.2 

24.87 

35.36 

29.1 

38.11 

4.11 

29.1 

34.64 

52.50 

29.1 

51.82 

36.40 

29.1 

19.10 

13.11 

29.2 

24.70 

35.25 

30.1 

37.91 

3.79 

30.1 

34.47 

52.21 

30.1 

50.83 

36.15 

30.1 

18.07 

12.87 

30.2 

24.55 

85.12 

31.1 

37.73 

3.48 

31.1 

34.29 

51.89 

31.1 

49.90 

35.90 

31.1 

17.00 

12.61 

31.2 

24.39 

34.99 

32.1 

37.55 

3.19 

32.1 

34.11 

51.57 

32.1 

49.02 

35.66 

32.1 

15.92 

12.33 

32.2 

24.24 

34.88 

16.96      +1 

6.93 

24.55     -24.53 

58.92     +58.91 

73.57     -73.57 

7.41       +7.34 

17»»   58»  2 

;2«.311 

18*»     7»  23«.343 

19»»     0»  15«.079 

W  80«  50-. 769 

20»»  48-  32M46 

+86*» 

36'    fi 

a".04 

-87° 

39'    fi 

0".89  1 

+89*^ 

1'    1 

2".80  1 

-89° 

13'    1 

3".35  1 

+82° 

13'    5 

6".82 
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APPARENT  PLACES  0¥  STARS,  1919. 


CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOotantis. 

89  H.  Cephfii. 

7^0otnitia. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sicm. 

Deeli- 
natioQ. 

^ash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decl^ 
nation. 

Waeh. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
natifflia 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

ASOSB- 
SiOQ. 

I>ecii- 

OAtlOB. 

h  m 

•   » 

h  m 

•    / 

h  m 

•    1 

h  m 

•    » 

h  m 

•    » 

Nov. 

2138 

-83  5 

Nov. 

2216 

-8622 

Nov. 

22  37 

-8148 

0f 

Nov. 

23  27 

+8652 

§  § 

Nov. 

23  47 

-8227 

1.3 

8 

49.24 

31.53 

1.3 

8 

49.95 

w  w 

46.41 

1.3 

8 

60.68 

18.50 

1.4 

s 
64.87 

w  » 

16.11 

1.4 

8 

32.16 

WW 

68.83 

2.3 

49.07 

31.62 

2.3 

49.64 

46.54 

2.3 

60.56 

18.67 

2.4 

64.57 

16.38 

2.4 

32.05 

59.08 

3.3 

48.88 

31.72 

3.3 

49.32 

46.68 

3.3 

60.43 

18.84 

3.4 

64.28 

16.64 

3.4 

31.93 

59.34 

4.3 

48.70 

31.80 

4.3 

48.99 

46.81 

4.3 

60.28 

19.01 

4.4 

64.01 

16.88 

4.4 

31.80 

59.59 

5.3 

48.51 

31.85 

5.3 

48.62 

46.91 

5.3 

60.14 

19.15 

5.4 

63.74 

17.14 

5.4 

31.67 

59.83 

6.3 

48.32 

31.89 

6.3 

48.25 

47.00 

6.3 

59.98 

19.28 

6.4 

63.51 

17.41 

6.4 

31.52 

60.06 

7.3 

48.12 

31.89 

7.3 

47.88 

47.06 

7.3 

59.82 

19.38 

7.3 

63.27 

17.70 

7.4 

31.38 

60.25 

8.3 

47.94 

31.88 

8.3 

47.54 

47.09 

8.3 

59.67 

19.46 

8.3 

63.01 

17.99 

8.4 

31.24 

60.42 

9.3 

47.77 

31.84 

9.3 

47.20 

47.10 

9.3 

59.54 

19.51 

9.3 

62.75 

18.30 

9.4 

31.10 

60.57 

10.3 

47.62 

31.82 

10.3 

46.87 

47.12 

10.3 

59.41 

19.57 

10.3 

62.46 

18.60 

10.4 

30.96 

60.72 

11.3 

47.47 

31.81 

11.3 

46.59 

47.14 

11.3 

59.29 

19.62 

11.3 

62.14 

18.89 

11.4 

30.84 

60.85 

12.3 

47.32 

31.80 

12.3 

46.30 

47.17 

12.3 

59.17 

19.69 

12.3 

61.79 

19.17 

12.3 

30.73 

60.99 

13.3 

47.17 

31.81 

13.3 

46.02 

47.22 

13.3 

59.04 

19.78 

13.3 

61.43 

19.41 

13.3 

30.63 

61.16 

14.3 

47.01 

31.82 

14.3 

45.71 

47.28 

14.3 

58.92 

19.87 

14.3 

61.06 

19.64 

14.3 

30.50 

61.34 

15.3 

46.84 

31.83 

15.3 

45.38 

47.34 

15.3 

58.79 

19.97 

15.3 

60.70 

19.84 

15.3 

30.36 

61.53 

16.2 

46.66 

31.85 

16.3 

45.03 

47.40 

16.3 

58.63 

20.07 

16.3 

60.37 

20.03 

16.3 

30.22 

61.71 

17.2 

46.46 

31.85 

17.3 

44.67 

47.46 

17.3 

58.48 

20.16 

17.3 

60.04 

20.22 

17.3 

30.07 

61.90 

18.2 

46.27 

31.82 

18.3 

44.29 

47.48 

18.3 

58.30 

20.23 

18.3 

59.78 

20.42 

18.3 

29.90 

62.08 

19.2 

46.08 

31.78 

19.3 

43.91 

47.49 

19.3 

58.14 

20.28 

19.3 

59.43 

20.62 

19.3 

29.73 

62.26 

20.2 

45.89 

31.72 

20.3 

43.53 

47.49 

20.3 

57.97 

20.32 

20.3 

59.13 

20.82 

20.3 

29.57 

62.89 

21.2 

45.70 

31.66 

21.3 

43.15 

47.46 

21.3 

57.82 

20.33 

21.3 

58.82 

21.03 

21.3 

29.40 

62.52 

22.2 

45.52 

31.57 

22.3 

42.79 

47.43 

22.3 

57.67 

20.34 

22.3 

58.50 

21.24 

22.3 

29.25 

62.62 

23.2 

45.35 

31.48 

23.3 

42.45 

47.40 

23.3 

57.52 

20.34 

23.3 

58.17 

21.45 

23.3 

29.10 

62.72 

24.2 

45.19 

31.39 

24.3 

42.12 

47.36 

24.3 

57.38 

20.33 

24.3 

57.82 

21.66 

24.3 

28.94 

62.81 

25.2 

45.04 

31.29 

25.3 

41.80 

47.31 

25.3 

57.24 

20.32 

25.3 

57.46 

21.86 

25.3 

28.80 

62.90 

26.2 

44.89 

31.20 

26.2 

41.49 

47.26 

26.3 

57.11 

20.31 

26.3 

57.08 

22.05 

26.3 

28.65 

62.98 

27.2 

44.75 

31.12 

27.2 

41.18 

47.21 

27.3 

56.98 

20.31 

27.3 

56.67 

22.23 

27.3 

28.52 

63.06 

28.2 

44.59 

31.04 

28.2 

40.88 

47.18 

28.3 

56.85 

20.31 

28.3 

56.27 

22.39 

28.3 

28.38 

63.14 

29.2 

44.44 

30.96 

29.2 

40.57 

47.15 

29.3 

56.71 

20.32 

29.3 

55.87 

22.53 

29.8 

28.24 

63.24 

30.2 

44.27 

30.88 

30.2 

40.24 

47.12 

30.3 

56.57 

20.33 

30.3 

55.48 

22.67 

80.3 

28.09 

63.34 

81.2 

44.11 

30.81 

31.2 

39.89 

47.09 

31.2 

56.41 

20.33 

31.3 

55.10 

22.79 

31.3 

27.92 

63.44 

32.2 

43.93 

30.71 

32.2 

39.53 

47.04 

32.2 

56.26 

20.32 

32.3 

54.74 

22.90 

32.3 

27.75 

63.54 

8.31        -8.25 

15.84     -15.80 

7.02       -6.94 

18.33     +18.30 

7.63       -7.56 

21»»   38»  38V548 

22»>  16"  33'. 212 

22»»  37«  51*. 624 

23'»  27"  43'. 571 

23h  47m  23-.637 

-83* 

5'    3 

4  ".33  1 

-86* 

22'    5 

0".92  1 

-81* 

48'    2 

4".80  1 

+86* 

51'    8 

8".62  1 

-82* 

28' 

8".42 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  UruB  Mlnoris. 

(PolOTiB.) 

Mag.  2.1 

4  a.  Ootantii. 

Mag.  5.6 

OroomlNddge  760. 

Mag.  6.7 

Oroombzidce  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Ascen- 

Rion. 

Dficll- 
natioD. 

Wash. 
Mean 
Time. 

Right 

Ambo- 

iiion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ajoen- 

Rim. 

Declf. 
natioa. 

Wash. 
Mean 
Time. 

Ri^t 

Afloen- 

sion. 

Deell- 
natkn. 

Wash. 
Mean 
Time. 

Rlfi^t 

Aaoen- 

sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    t 

h  m 

•    / 

h  m 

•   t 

h  m 

•    1 

Dec. 

0  57 

+8550 

§  • 

Dec. 

132 

+8852 

0  f 

Dec. 

141 

-8610 

Dec. 

411 

+8620 

0  f 

Dec. 

6  36 

+85  9 

0.3 

s 
49.34 

r  W 

2.28 

0.4 

52.05 

54.74 

0.4 

8 

57.92 

40.14 

0.6 

8 

17.22 

37.29 

0.6 

28.36 

26.60 

1.3 

49.13 

2.51 

1.4 

51.36 

55.00 

1.4 

57.73 

40,39 

1.5 

17.24 

37.61 

1.5 

28.46 

26.80 

2.3 

48.93 

2.73 

2.4 

50.72 

55.26 

2.4 

57.52 

40.63 

2.6 

17.27 

37.92 

2.5 

28.67 

27.08 

3.3 

48.74 

2.94 

3.4 

50.13 

55.54 

3.4 

57.29    40.86 

1 

3.6 

17.30 

38.22 

3.5 

28.69 

27.36 

4.3 

48.56 

3.16 

4.4 

49.57 

55.77 

4.4  ,  57.06 

41.07 

4.5 

17.34 

38.61 

4.6 

28.82 

27.61 

6.3 

48.39 

3.40 

5.4 

49.02 

56.04 

5.4 

56.81 

41.27 

5.5 

17.39 

38.83 

6.5 

28.96 

27.87 

6.3 

48.21 

3.66 

6.4 

48.47 

56.33 

6.4 

56.56 

41.43 

6.6 

17.46 

39.16 

6.6 

29.11 

28.16 

7.3 

48.02 

3.93 

7.4 

47.87 

56.65 

7.4 

56.32 

41.58 

7.5 

17.63 

39.49 

7.5 

29.26 

28.43 

8.3 

47.81 

4.18 

8.4 

47.18 

56.96 

8.4 

56.09 

41.71 

8.5 

17.58 

39.85 

8.5 

29.41 

28.76 

9.3 

47.57 

4.43 

9.3 

46.41 

57.27 

9.4 

55.89 

41.84 

9.5 

17.69 

40.22 

9.5 

29.66 

29.10 

10.3 

47.31 

4.68 

10.3 

45.55 

57.56 

10.4 

55.67 

41.98 

10.6 

17.60 

40.68 

10.5 

29.67 

29.46 

11.3 

47.04 

4.90 

11.3 

44.66 

57.82 

11.4 

55.48 

42.13 

11.6 

17.68 

40.95 

11.6 

29.77 

29.80 

12.3 

46.77 

5.09 

12.3 

43.73 

58.06 

12.3 

55.27 

42.31 

12.5 

17.64 

41.28 

12.6 

29.83 

30.16 

13.3 

46.50 

5.26 

13.3 

42.82 

58.27 

13.3 

55.05 

42.48 

13.4 

17.49 

41.62 

13.5 

29.89 

30.48 

14.3 

46.25 

5.41 

14.3 

41.95 

58.46 

14.3 

54.82 

42.65 

14.4 

17.44 

41.92 

14.6 

29.94 

30.77 

16.3 

46.01 

5.56 

15.3 

41.11 

58.66 

15.3 

54.58 

42.82 

16.4 

17.40 

42.22 

16.6 

29.99 

31.07 

16.3 

45.77 

5.70 

16.3 

40.32 

58.86 

16.3 

54.31 

42.99 

16.4 

17.36 

42.60 

16.6 

30.03 

31.36 

17.3 

45.54 

5.85 

17.3 

39.54 

59.05 

17.3 

54.05 

43.14 

17.4 

17.32 

42.79 

17.6 

30.08 

31.64 

18.3 

45.31 

6.01 

18.3 

38.76 

59.25 

18.3 

53.78 

43.28 

18.4 

17.29 

43.07 

18.6 

80.14 

31.93 

19.3 

45.09 

6.17 

19.3 

37.98  i  59.46 

I 

19.3 

53.51 

43.39 

19.4 

17.27 

43.39 

19.6 

30.21 

32.23 

20.3 

44.85 

6.33 

20.3 

37.16 

59.66 

20.3 

53.24 

43.50 

20.4 

17.24 

43.70 

20.6 

30.28 

32.64 

21.3 

44.61 

6.49 

21.3 

36.31 

59.89 

21.3 

52.98 

43.59 

21.4 

17.21 

44.01 

21.6 

30.36 

32.86 

22.3 

44.34 

6.65 

22.3 

35.42 

60.10 

22.3 

52.73 

43.66 

22.4 

17.16 

44.33 

22.6 

30.41 

33.17 

23.3 

44.07 

6.81 

23.3 

34.47 

60.31 

23.3 

52.48 

43.72 

23.4 

17.11 

44.66 

23.5 

30.46 

33.50 

24.3 

43.79 

6.96 

24.3 

33.45 

60.51 

24.3 

52.23 

43.78 

24.4 

17.05 

46.00 

24.6 

30.60 

33.86 

25.3 

43.49 

7.10 

25.3 

32.40 

60.69 

25.3 

51.99 

43.86 

25.4 

16.96 

45.33 

26.5 

30.62 

34.20 

26.3 

43.19 

7.21 

26.3 

31.33 

60.87 

26.3 

51.76 

43.93 

26.4 

16.86 

45.66 

26.5 

30.53 

34.66 

27.3 

42.89 

7.31 

27.3 

30.24 

61.01 

27.3 

51.52 

44.01 

27.4 

16.76 

45.96 

27.6 

30.62 

34.90 

28.3 

42.60 

7.40 

28.3 

29.18 

61.15 

28.3 

51.26 

44.09 

28.4 

16.62 

46.24 

28.6 

30.48 

36.28 

29.3 

42.31 

7.46 

29.3 

28.16 

61.28 

29.3 

51.00 

44.17 

29.4 

16.50 

46.61 

29.6 

30.47 

35.62 

30.3 

42.04 

7.51 

30.3 

27.20 

61.38 

30.3 

60.72 

44.26 

30.4 

16.39 

46.76 

30.6 

30.46 

36.81 

31.3 

41.79 

7.56 

31.3 

26.29 

61.49 

31.3 

50.43  1 44.31 

31.4 

16.29 

47.01 

31.6    30.43 

36.10 

13.77       +1 

3.73 

51.30     +51.29 

11.90     -11.86 

12.32     +12.28 

11.85     +11.81 

0»»    57»   2 

!4-.633 

V  31«  11-.709 

Ih  4ia  54-.846 

4h   io»  37-.831 

^  35«  60-.330 

+85*» 

49'     2 

!4".14 

+88*» 

52'    2 

!0".55 

-85** 

10'    4 

t5".22 

+85*» 

20'    2 

«".88 

+86*» 

9'    5 

W,bl 
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APPAKENT  PLACES  0¥  STARS,  1919, 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  G.  MensK. 
Mag.  6.2 

f  MensK. 
Mag.  5.6 

51  H.  Cephei. 
Mag.  5.3 

25  H.  Camelop. 
Mag.  5.1 

7  Q.  Oetantif. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Asoen- 

skiii. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

SiGQ. 

Deell- 
natkm. 

h  m 

•    1 

h  m 

•    / 

h  m 

•    1 

h  m 

•    / 

h  m 

•   t 

Dec. 

5  45 

-8449 

m  § 

Dec. 

6  46 

-8043 

00 

Dec. 

7    3 

+8710 

00 

Dec. 

7  14 

+8233 

/  0 

Dec. 

7  15 

-8654 

0.5 

s 

51.75 

WW 

42.35 

0.6 

s 
50.43 

45.38 

0.6 

8 

56.51 

20.10 

0.6 

s 
30.16 

52.13 

0.6 

8 

37.46 

WW 

19.84 

1.5 

51.82 

42.67 

1.6 

50.49 

45.69 

1.6 

56.83 

20.34 

1.6 

30.28 

52.34 

1.6 

37.71 

20.12 

2.5 

51.87 

43.03 

2.6 

50.56 

46.02 

2.6 

57.15 

20.54 

2.6 

30.41 

52.54 

2.6 

37.97 

20.43 

3.5 

51.92 

43.42 

3.6 

50.63 

46.38 

3.6 

57.47 

20.75 

3.6 

30.54 

52.72 

3.6 

38.22 

20.75 

4.5 

51.96 

43.81 

4.6 

50.69 

46.76 

4.6 

57.81 

20.95 

4.6 

30.68 

62.87 

4.6 

38.43 

21.10 

5.5 

51.97 

44.19 

5.6 

50.74 

47.14 

5.6 

58.18 

21.13 

5.6 

30.82 

53.04 

5.6 

38.61 

21.46 

6.5 

51.97 

44.57 

6.6 

60.80 

47.51 

6.6 

58.56 

21.32 

6.6 

30.99 

53.21 

6.6 

38.77 

21.82 

7.5 

51.96 

44.92 

7.6 

50.84 

47.87 

7.6 

58.97 

21.55 

7.6 

31.16 

53.39 

7.6 

38.91 

22.16 

8.5 

51.94 

45.26 

8.6 

50.87 

48.23 

8.6 

59.36 

21.78 

8.6 

31.33 

53.61 

8.6 

39.03 

22.49 

9.5 

51.93 

45.58 

9.6 

60.90 

48.55 

9.6 

59.76 

22.05 

9.6 

31.49 

53.84 

9.6 

39.15 

22.79 

10.5 

51.92 

45.89 

10.6 

50.94 

48.86 

10.6 

60.09 

22.34 

10.6 

31.64 

64.11 

10.6 

39.28 

23.08 

11.5 

51.92 

46.20 

11.6 

60.98 

49.17 

11.6 

60.42 

22.63 

11.6 

31.77 

54.39 

11.6 

39.41 

23.37 

12.5 

51.92 

46.51 

12.6 

61.02 

49.60 

12.6 

60.69 

22.92 

12.6 

31.89 

64.65 

12.6 

39.56 

23.66 

13.5 

51.93 

46.85 

13.6 

61.06 

49.82 

13.6 

60.94 

23.20 

13.6 

31.99 

54.90 

13.6 

39.73 

23.97 

14.5 

51.93 

47.21 

14.6 

61.10 

50.18 

14.6 

61.18 

23.48 

14.6 

32.09 

55.14 

14.6 

39.90 

24.30 

15.5 

51.93 

47.57 

15.5 

61.14 

50.55 

15.6 

61.41 

23.72 

15.6 

32.18 

55.38 

15.6 

40.05 

24.65 

16.5 

51.92 

47.96 

16.5 

61.18 

60.93 

16.6 

61.63 

23.97 

16.6 

32.28 

55.61 

16.6 

40.19 

25.01 

17.5 

51.89 

48.34 

17.5 

61.21 

61.32 

17.6 

61.87 

24.21 

17.6 

32.38 

55.84 

17.6 

40.33 

25.37 

18.5 

51.85 

48.72 

18.5 

61.24 

61.71 

18.6 

62.11 

24.45 

18.6 

32.48 

56.07 

18.6 

40.43 

25.74 

19.5 

51.81 

49.10 

19.5 

61.26 

62.10 

19.5 

62.36 

24.70 

19.6 

32.59 

66.28 

19.6 

40.53 

26.12 

20.5 

51.76 

49.47 

20.5 

61.26 

62.48 

20.5 

62.63 

24.97 

20.6 

32.71 

56.52 

20.6 

40.69 

26.50 

21.5 

51.69 

49.81 

21.5 

51.28 

62.85 

21.5 

62.89 

26.25 

21.6 

32.82 

56.78 

21.6 

40.66 

26.87 

22.5 

51.62 

60.16 

22.5 

61.28 

63.22 

22.6 

63.15 

25.54 

22.5 

32.94 

67.04 

22.6 

40.70 

27.20 

23.5 

51.55 

60.48 

23.5 

61.29 

63.57 

23.5 

63.40 

25.85 

23.5 

33.05 

57.32 

23.5 

40.73 

27.53 

24.5 

51.48 

50.79 

24.5 

61.29 

53.91 

24.5 

63.64 

26.17 

24.5 

33.15 

57.63 

24.5 

40.76 

27.86 

25.5 

51.41 

51.11 

25.5 

61.29 

54.24 

26.5 

63.84 

26.49 

25.5 

33.25 

67.94 

25.5 

40.79 

28.19 

26.5 

51.35 

51.43 

26.5 

61.29 

54.68 

26.5 

64.03 

26.82 

26.5 

33.34 

58.24 

26.6 

40.82 

28.52 

27.5 

51.29 

51.74 

27.5 

61.29 

54.92 

27.5 

64.17 

27.15 

27.5 

33.40 

68.56 

27.5 

40.86 

28.85 

28.5 

51.23 

62.07 

28.5 

61.30 

65.27 

28.6 

64.31 

27.47 

28.5 

33.46 

58.84 

28.5 

40.91 

29.19 

29.5 

51.15 

62.43 

29.5 

61.30 

55.63 

29.6 

64.42 

27.77 

29.5 

33.51 

59.12 

29.5 

40.96 

29.55 

30.5 

51.07 

52.79 

30.5 

51.30 

56.00 

30.5 

64.53 

28.06 

30.6 

33.57 

59.39 

30.5 

41.00 

29.92 

31.5 

50.98 

63.15 

31.5 

51.29 

66.41 

31.5 

64.66 

28.33 

31.5 

33.63 

59.64 

31.5 

41.02 

30.33 

11.10      -11.05 

6.21       -6.13 

20.28     +20.25 

7.73       +7.66 

18.53     -18.51 

5h   45m   51..396 

6h  4(5m  48».653 

7*'     3«     2«.335 

7h   X4«     7-.912 

1^   15™  39'. 691 

-84*» 

49'    4 

14".27 

-80° 

43'    A 

t6'M4 

+87° 

10'    A 

3".86 

+82° 

3-1'    1 

7".32  1 

-86° 

54'    1 

9".75 

APPARENT  PLACES  OF  STABS,  1919. 


311 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


G^roombildce  1119. 
Mag.  7.0 

f  Ootentls. 
Mag.  5.4 

1  H.  Dnoonls. 
Meg.  4.6 

X  ChaauBleoatis. 
Mag.  5.2 

SO  H.  Camelop. 
Mag.  5.3 

Waih. 
Mean 
Time. 

Right 
Asom- 

Decli- 
natiasi. 

Wash. 
ICean 
Time. 

Right 

Asoen- 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rigbt 

A«oen- 

sion. 

Dedl- 
natkn. 

Wash. 
Mean 
Time. 

RiC^t 

Ascen- 

sioii. 

DeeU- 
nation. 

Wash. 
Mean 
Time. 

Right 

A9oen> 

sion. 

DecU- 
natlfon. 

h  m 

•    t 

h  m 

•    / 

h  m 

•    / 

h  m 

•   / 

h  m 

•   1 

Dec. 

819 

+8852 

B  § 

Dec. 

9    8 

-8520 

Dec. 

925 

+8140 

Dec. 

936 

-8034 

Dec. 

10  21 

+8257 

§  § 

0.7 

8 

25.19 

3.21 

0.7 

41.83 

29.02 

0.7 

8 

50.47 

29.54 

0.7 

8 

21.18 

w  w 

41.94 

0.7 

26.88 

w  W 

34.23 

1.7 

26.20 

3.35 

1.7 

42.09 

29.19 

1.7 

50.63 

29.57 

1.7 

21.31 

42.08 

1.7 

27.07 

34.18 

2.6 

27.18 

3.48 

2.7 

42.36 

29.37 

2.7 

50.78 

29.58 

2.7 

21.45 

42.25 

2.7 

27.25 

34.13 

3.6 

28.15 

3.59 

3.7 

42.63 

29.59 

3.7 

50.93 

29.59 

3.7 

21.60 

42.42 

3.7 

27.42 

34.08 

4.6 

29.16 

3.70 

4.7 

42.87 

29.82 

4.7 

51.09 

29.58 

4.7 

21.74 

42.61 

4.7 

27.60 

33.99 

5.6 

30.21 

3.81 

5.7 

43.13 

30.07 

5.7 

51.26 

29.58 

5.7 

21.88 

42.84 

5.7 

27.79 

33.90 

6.6 

31.33 

3.90 

6.7 

43.36 

30.34 

6.7 

51.43 

29.58 

6.7 

22.02 

43.08 

6.7 

27.99 

33.81 

7.6 

32.50 

4.03 

7.7 

43.57 

30.59 

7.7 

51.62 

29.58 

7.7 

22.15 

43.33 

7.7 

28.19 

33.73 

8.6 

33.G9 

4.17 

8.7 

43.76 

30.84 

8.7 

51.80 

29.60 

8.7 

22.26 

43.56 

8.7 

28.42 

33.67 

9.6 

34.88 

4.34 

9.7 

43.96 

31.08 

9.7 

51.99 

29.64 

9.7 

22.37 

43.77 

9.7 

28.64 

33.62 

10.6 

36.01 

4.51 

10.7 

44.15 

31.30 

10.7 

52.17 

29.72 

10.7 

22.48 

43.97 

10.7 

28.87 

33.60 

11.6 

37.07 

4.71 

11.7 

44.35 

31.50 

11.7 

52.34 

29.81 

11.7 

22.59 

44.16 

11.7 

29.08 

33.61 

12.6 

38.05 

4.94 

12.7 

44.55 

31.70 

12.7 

52.52 

29.91 

12.7 

22.70 

44.35 

12.7 

29.27 

33.65 

13.6 

38.95 

5.16 

13.7 

44.77 

31.92 

13.7 

52.66 

30.01 

13.7 

22.83 

44.55 

13.7 

29.47 

33.69 

14.6 

39.79 

5.36 

14.7 

44.99 

32.16 

14.7 

52.80 

30.11 

14.7 

22.95 

44.78 

14.7 

29.65 

33.72 

15.6 

40.59 

5.56 

15.6 

45.22 

32.40 

15.7 

52.94 

30.22 

15.7 

23.08 

45.01 

15.7 

29.82 

33.75 

16.6 

41.39 

5.75 

16.6 

45.45 

32.67 

16.7 

53.08 

30.33 

16.7 

23.21 

45.24 

16.7 

29.99 

33.76 

17.6 

42.22 

5.94 

17.6 

45.67 

32.95 

17.7 

53.22 

30.42 

17.7 

23.34 

45.50 

17.7 

30.16 

33.78 

18.6 

43.06 

6.12 

18.6 

45.87 

33.27 

18.7 

53.36 

30.50 

18.7 

23.46 

45.78 

18.7 

30.34 

33.80 

19.6 

43.93 

6.31 

19.6 

46.07 

33.57 

19.6 

53.50 

30.59 

19.7 

23.58 

46.06 

19.7 

30.52 

33.82 

20.6 

44.82 

6.50 

20.6 

46.25 

33.88 

20.6 

53.65 

30.67 

20.7 

23.69 

46.35 

20.7 

30.70 

33.83 

21.6 

45.74 

6.69 

21.6 

46.43 

34.19 

21.6 

53.81 

30.77 

21.7 

23.80 

46.64 

21.7 

30.90 

33.86 

22.6 

46.66 

6.91 

22.6 

46.59 

34.49 

22.6  '  53.98 

1 

30.89 

22.6 

23.90 

46.94 

22.7 

31.10 

33.89 

23.6 

47.56 

7.14 

23.6 

46.74 

34.78 

23.6    54.14 

I 

31.02 

23.6 

23.99 

47.22 

23.7 

31.31 

33.93 

24.6 

48.46 

7.41 

24.6 

46.88 

35.07 

24.6 

54.29 

31.16 

24.6 

24.08 

47.49 

24.7 

31.51 

33.99 

25.6 

49.31 

7.67 

25.6 

47.03 

35.35 

25.6  :  54.45 

31.31 

25.6 

24.17 

47.77 

25.7 

31.71 

34.08 

26.6 

50.09 

7.94 

26.6 

47.18 

35.64 

26.6    54.60 

31.49 

26.6 

24.26 

48.04 

26.7 

31.90 

34.19 

27.6 

50.80 

8.21 

27.6 

47.33 

35.92 

27.6 

54.74 

31.68 

27.6 

24.36 

48.30 

27.7 

32.09 

34.30 

28.6 

51.45 

8.49 

28.6 

47.50 

36.20 

28.6 

54.87 

31.86 

28.6 

24.46 

48.57 

28.7 

32.26 

34.43 

29.6 

52.05 

8.75 

29.6 

47.67 

36.49 

29.6 

54.97 

32.04 

29.6 

24.55 

48.86 

29.7 

32.41 

34.56 

30.6 

52.61 

8.99 

30.6 

47.84 

36.81 

30.6  i  55.09 

1 

32.21 

30.6 

24.65 

49.17 

30.7 

32.57 

34.67 

31.6 

53.19 

9.22 

31.6 

47.99 

37.17 

31.6    55.20 

32.36 

31.6 

24.76 

49.49 

31.7 

32.72 

34.76 

50.63      +fi 

0.62 

12.31     -12.27 

6.91       +6.83 

6.11       -6.03 

8.16       + 

8.10 

gh    lym    4 

7-.546 

9'*     8«  41-.594 

9»»  25»  39-.275 

9'»  36«  19-.026 

lOh  21«  1 

9>.949 

+88*» 

52'    3 

J".80 

-85*» 

20'    2 

6".78 

+81^ 

41'    1 

0".13  1 

-80** 

34'    3 

9".26  1 

+82° 

58'    1 

7".67 
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APPARENT  PLACES  OP  STARS,  1919. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fl  Octantis. 
Mag.  6.3 

Bradley  1678. 
Mag.  6.3 

t  Octantia. 
Mag.  5.4 

32  H.  Camelop.  9eq. 
Mag.  5.3 

fcOctaatis. 
Mag.  5.6 

Wash. 
Mean 

TlmA. 

Right 

Asoen- 

sicm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
ICean 
Time. 

Right 

Aacen- 

sinn. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Aaoen- 

aioBU 

Drrlf. 
nation. 

h  m 

•    t 

h  m 

•   / 

h  m 

•   t 

h  m 

•    / 

h  m 

•   t 

Dec. 

10  59 

-84  9 

Dec. 

1214 

+88  8 

Dec. 

12  46 

-8441 

Dec. 

12  48 

+8350 

Deo. 

13  27 

-8522 

$0 

0.8 

8 

56.55 

WW 

33.21 

0.8 

s 
1.29 

W  w 

14.62 

0.8 

s 
22.53 

w  w 

6.05 

0.8 

s 
21.69 

32.76 

0.9 

s 
36.87 

23.99 

1.8 

56.78 

33.21 

1.8 

1.85 

14.43 

1.8 

22.75 

5.90 

1.8 

21.84 

32.52 

1.9 

37.10 

23.79 

2.8 

57.02 

33.23 

2.8 

2.39 

14.26 

2.8 

22.99 

5.76 

2.8 

21.99 

32.30 

2.9 

37.34 

23.59 

3.8 

57.27 

33.27 

3.8 

2.91 

14.06 

3.8 

23.26 

5.63 

3.8 

22.14 

32.07 

3.9 

37.61 

23.40 

4.8 

57.53 

33.34 

4.8 

3.41 

13.85 

4.8 

23.52 

5.53 

4.8 

22.28 

31.83 

4.9 

37.90 

23.24 

5.8 

57.78 

33.43 

5.8 

3.93 

13.65 

5.8 

23.80 

5.44 

5.8 

22.43 

31.56 

5.9 

38.19 

23.10 

6.7 

58.01 

33.54 

6.8 

4.49 

13.42 

6.8 

24.08 

5.39 

6.8 

22.69 

31.29 

6.9 

38.48 

22.98 

7.7 

58.25 

33.67 

7.8 

5.08 

13.19 

7.8 

24.33 

5.35 

7.8 

22.76 

31.01 

7.8 

38.77 

22.87 

8.7 

58.48 

33.78 

8.8 

5.75 

12.97 

8.8 

24.58 

5.32 

8.8 

22.95 

30.74 

8.8 

39.04 

22.78 

9.7 

58.68 

33.89 

9.8 

6.44 

12.77 

9.8 

24.81 

5.29 

9.8 

23.14 

30.47 

9.8 

39.29 

22.69 

10.7 

58.88 

33.99 

10.8 

7.15 

12.59 

10.8 

25.04 

5.27 

10.8 

23.34 

30.23 

10.8 

39.54 

22.60 

11.7 

59.08 

34.08 

11.8 

7.86 

12.44 

11.8 

25.26 

5.23 

11.8 

23.54 

30.02 

11.8 

39.78 

22.50 

12.7 

59.29 

34.16 

12.8 

8.55 

12.31 

12.8 

25.49 

5.17 

12.8 

23.75 

29.82 

12.8 

40.02 

22.36 

13.7 

59.51 

34.25 

13.8 

9.21 

12.20 

13.8 

25.72 

5.08 

13.8 

23.94 

29.64 

13.8 

40.27 

22.24 

14.7 

59.74 

v4.o4 

14.8 

9.83 

12.10 

14.8 

25.96 

5.00 

14.8 

24.13 

29.49 

14.8 

40.54 

22.11 

15.7 

59.97 

34.43 

15.8 

10.45 

11.99 

15.8 

26.23 

4.93 

15.8 

24.31 

29.33 

15.8 

40.82 

21.98 

16.7 

60.21 

34.55 

16.8 

11.04 

11.88 

16.8 

26.50 

4.87 

16.8 

24.48 

29.16 

16.8 

41.12 

21.87 

17.7 

60.45 

34.69 

17.8 

11.62 

11.75 

17.8 

26.77 

4.85 

17.8 

24.65 

28.99 

17.8 

41.43 

21.77 

18.7 

60.69 

«S4.o4 

18.8 

12.22 

11.62 

18.8 

27.06 

4.84 

18.8 

24.82 

28.82 

18.8 

41.74 

21.69 

19.7 

60.92 

35.01 

19.8 

12.83 

11.49 

19.8 

27.34 

4.84 

19.8 

25.01 

28.64 

19.8 

42.05 

21.63 

20.7 

61.15 

35.20 

20.8 

13.47 

11.36 

20.8 

27.61 

4.86 

20.8 

25.19 

28.47 

20.8 

42.36 

21.58 

21.7 

61.38 

35.38 

21.8 

14.13 

11.25 

21.8 

27.88 

4.89 

21.8 

25.39 

28.30 

21.8 

42.65 

21.54 

22.7 

61.57 

35.56 

22.8 

14.83 

11.14 

22.8 

28.13 

4.92 

22.8 

25.59 

28.12 

22.8 

42.95 

21.53 

23.7 

61.77 

35.75 

23.8 

15.54 

11.04 

23.8 

28.38 

4.96 

23.8 

25.81 

27.96 

23.8 

43.24 

21.50 

24.7 

61.96 

35.94 

24.8 

16.28 

10.95 

24.8 

28.63 

5.00 

24.8 

26.04 

27.81 

24.8 

43.51 

21.47 

25.7 

62.15 

36.12 

25.7 

17.02 

10.88 

25.8 

28.86 

5.03 

25.8 

26.26 

27.67 

25.8 

43.79 

21.44 

26.7 

62.34 

36.29 

26.7 

17.76 

10.82 

26.8 

29.10 

5.06 

26.8 

26.48 

27.55 

26.8 

44.05 

21.41 

27.7 

62.54 

36.47 

27.7 

18.48 

10.79 

27.8 

29.34 

5.07 

27.8 

26.70 

27.45 

27.8 

44.32 

21.38 

28.7 

62.73 

36.63 

28.7 

19.18 

10.76 

28.8 

29.59 

5.10 

28.8 

26.90 

27.36 

28.8 

44.60 

21.36 

29.7 

62.95 

36.81 

29.7 

19.83 

10.73 

29.8 

29.85 

5.13 

29.8 

27.10 

27.28 

29.8 

44.90 

21.31 

30.7 

63.17 

37.(Jl 

30.7 

20.44 

10.70 

30.8 

30.12 

5.16 

30.8 

27.29 

27.22 

30.8 

45.22 

21.28 

31.7 

63.39 

37.24 

31.7 

21.04 

10.67 

31.8 

30.42 

5.21 

31.8 

27.48 

27.14 

31.8 

45.54 

21.27 

9.83        -9.78 

30.; 

r5     +30.74 

10.79     -1 

0.75 

9.32       +9.27 

12.40     -12.35 

10»»    69»   54'.546|    12»» 

14«  29«.190 

\2^  46»  1 

9-.119 

12»»  48«  31-.308 

13»»  27»  32'. 891 

-84** 

9'    2 

«".83 

1+88*' 

8'    6 

.6".19  1 

-84*» 

41' 

1".57 

+83* 

51'    1 

1".30  1 

-85*» 

22'    1 

9".48 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  Ootantii. 
Mag.  4.1 

Oroombiidce  8S8S. 

Mag.  7.2 

p  Ootentti. 

Mag.  5.7 

€  nn»  MinoxU. 

Mag.  4.4 

M  a.  Apodis. 

Mag.  5.9 

WaeOL 
limn 
Time. 

Rifht 

Aao&a- 

sian. 

Decll- 
nAtkm. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

DecU- 
natian. 

Wash. 
ICean 
Time. 

Rii^t 
Aaoen- 

SiiGO. 

DecU- 
nation. 

Wash. 
Time. 

Right 

A  swill- 

sioo. 

Dedi- 
nation. 

Wash. 
Keen 
Time. 

Right 

ASOMl" 

sian. 

Deoli* 
rnktioo. 

h.  m 

•    / 

h  m 

•    / 

h  m 

•    1 

h  m 

•    / 

h  m 

•   t 

Dec. 

14  13 

-8317 

0  f 

Dec. 

15    2 

+8732 

0  f 

Dec. 

15  24 

-8411 

0  f 

Dec. 

16  53 

+8210 

Dec. 

17  16 

-8047 

0.9 

8 

50.71 

58.73 

0.9 

s 
5.07 

22.06 

0.9 

s 
28.81 

58.87 

1.0 

8 

54.97 

21.82 

1.0 

22.48 

WW 

15.79 

1.9 

50.83 

58.48 

1.9 

5.20 

21.73 

1.9 

28.90 

58.56 

2.0 

54.94 

21.48 

2.0 

22.47 

15.46 

2.9 

60.97 

58.23 

2.9 

5.31 

21.42 

2.9 

29.00 

58.24 

3.0 

54.91 

21.17 

3.0 

22.47 

15.13 

3.9 

51.14 

57.99 

3.9 

5.41 

21.11 

3.9 

29.14 

57.92 

4.0 

54.87 

20.86 

4.0 

22.47 

14.76 

4.9 

51.32 

57.77 

4.9 

5.49 

20.80 

4.9 

29.28 

57.64 

5.0 

54.83 

20.55 

5.0 

22.61 

14.41 

5.9 

51.51 

57.57 

5.9 

5.68 

20.47 

5.9 

29.44 

57.35 

5.9 

54.79 

20.22 

6.0 

22.65 

14.08 

6.9 

51.70 

57.39 

6.9 

5.66 

20.10 

6.9 

29.61 

57.10 

6.9 

54.75 

19.89 

7.0 

22.69 

13.76 

7.9 

51.89 

57.25 

7.9 

5.78 

19.74 

7.9 

29.78 

56.85 

7.9 

64.71 

19.52 

8.0 

22.65 

13.47 

8.9 

52.06 

57.11 

8.9 

5.92 

19.37 

8.9 

29.94 

56.64 

8.9 

54.68 

19.15 

9.0 

22.70 

13.18 

9.9 

52.23 

56.97 

9.9 

6.11 

18.99 

9.9 

30.09 

56.42 

9.9 

54.65 

18.76 

10.0 

22.75 

12.91 

10.9 

52.38 

56.82 

10.9 

6.34  ;  18.62 

10.9 

30.23 

56.20 

10.9 

54.64 

18.35 

10.9 

22.78 

12.65 

11.9 

52.53 

56.65 

11.9 

6.58 

18.29 

11.9 

30.36 

65.98 

11.9 

54.64 

17.95 

11.9 

22.81 

12.38 

12.9 

52.68 

56.48 

12.9 

6.85 

17.97 

12.9 

30.48 

55.74 

12.9 

54.64 

17.57 

12.9 

22.84 

12.09 

13.9 

52.84 

56.30 

13.9 

7.10 

17.67 

13.9 

30.61 

55.46 

13.9 

54.66 

17.23 

13.9 

22.86 

11.78 

14.9 

53.01 

56.11 

14.9 

7.35 

17.38 

14.9 

30.75 

55.19 

14.9 

54.67 

16.89 

14.9 

22.89 

11.46 

15.9 

53.18 

55.93 

15.9 

7.68 

17.11 

15.9 

30.92 

54.92 

15.9 

54.68 

16.55 

15.9 

22.92 

11.14 

16.9 

53.36 

55.75 

16.9 

7.82 

16.83 

16.9 

31.09 

54.66 

16.9 

54.68 

16.25 

16.9 

22.96 

10.80 

17.9 

53.56 

55.59 

17.9 

8.04 

16.56 

17.9 

31.27 

54.41 

17.9 

54.69 

15.94 

17.9 

23.01 

10.47 

18.9 

53.77 

55.45 

18.9 

8.27 

16.29 

18.9 

31.45 

54.16 

18.9 

54.69 

16.62 

18.9 

23.06 

10.14 

19.8 

53.98 

55.31 

19.9 

8.49 

15.97 

19.9 

31.64 

53.93 

19.9 

54.71 

16.28 

19.9 

23.13 

9.81 

20.8 

54.18 

55.19 

20.9 

8.73 

15.67 

20.9 

31.84 

53.73 

20.9 

54.72 

14.93 

20.9 

23.21 

9.61 

21.8 

54.38 

55.09 

21.9 

8.99 

15.36 

21.9 

32.05 

53.53 

21.9 

54.73 

14.57 

21.9 

23.30 

9.23 

22.8 

54.58 

55.01 

22.9 

9.27 

15.05 

22.9 

32.25 

53.36 

22.9 

54.74 

14.21 

22.9 

23.38 

8.94 

23.8 

54.78 

54.94 

23.9 

9.68 

14.76 

23.9 

32.44 

53.18 

23.9 

54.78 

13.83 

23.9 

23.44 

8.68 

24.8 

54.97 

54.86 

24.9 

9.90 

14.46 

24.9 

32.63 

53.02 

24.9 

54.81 

13.46 

24.9 

23.51 

8.43 

25.8 

55.15 

54.77 

25.9 

10.26 

14.16 

25.9 

32.81 

52.85 

25.9 

54.85 

13.08 

25.9 

23.57 

8.18 

26.8 

55.33 

54.69 

26.9 

10.63 

13.88 

26.9 

32.99 

52.67 

26.9 

54.90 

12.71 

26.9 

23.64 

7.93 

27.8 

55.51 

64.60 

27.9 

11.01 

13.60 

27.9 

33.16 

62.49 

27.9 

54.95 

12.37 

27.9 

23.70 

7.66 

28.8 

55.69 

54.49 

28.9 

11.38 

13.37 

28.9 

33.33 

52.29 

28.9 

55.00 

12.04 

28.9 

23.76 

7.38 

29.8 

55.89 

54.39 

29.9 

11.73 

13.15 

29.9 

33.53 

52.10 

29.9 

55.05 

11.72 

29.9 

23.85 

7.07 

30.8 

56.11 

54.30 

30.9 

12.07 

12.92 

30.9 

33.73 

51.90 

30.9 

55.10 

11.43 

30.9 

23.92 

6.75 

31.8 

56.33 

54.21 

31.8 

12.39 

12.71 

31.9 

33.96 

51.70 

31.9 

55.15 

11.14 

31.9 

24.01 

6.44 

8.57        -8.51 

23.5 

J8     +23.26 

9.89       -9.84 

7.34       +7.27 

6.25       - 

6.17 

14h    x3«  46V360 

15^ 

3"»     2'.610 

\b^  24«  23'.351      16»»  54»  12-.991 

17»  16«  1 

7-.234 

-SS** 

17'    6 

4".52  1 

+87® 

32'    4 

2".66  1 

-84*» 

11'    5 

5".43  1 

+82° 

10'    2 

1".42  1 

-80** 

47'    ] 

4".27 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  TStwm  Minoiis. 

X  Ootintti. 

X  UrMB  Minoiis. 

<r  Octantii. 

TGDnuMBilft. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
Time. 

Right 

A806XI- 

skm. 

Dedi- 
natJaii. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

• 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoeo- 

Deeli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

o       / 

h  m 

•   / 

Dec. 

17  57 

+8636 

Dec. 

18    7 

-8739 

§  § 

Dec. 

18  57 

+89  1 

Dec. 

19  31 

-8913 

•  • 

Dec. 

2048 

+8214 

1.1 

8 

37.73 

63.48 

1.1 

8 

34.29 

w  w 

51.89 

1.1 

8 

49.90 

w  W 

35.90 

1.1 

s 

17.00 

r  r 

12.61 

1.2 

8 

24.39 

19 

34.99 

2.1 

37.55 

63.19 

2.1 

34.11 

51.57 

2.1 

49.02 

35.66 

2.1 

15.92 

12.33 

2.2 

24.24 

84.88 

8.1 

37.38 

62.91 

3.1 

33.97 

51.22 

3.1 

48.14 

35.45 

3.1 

14.88 

12.02 

3.2 

24.10 

84.79 

4.0 

37.20 

62.65 

4.1 

33.86 

50.85 

4.1 

47.26 

35.25 

4.1 

13.92 

11.70 

4.2 

23.96 

84.71 

5.0 

37.00 

62.38 

5.1 

33.78 

50.47 

5.1 

46.30 

35.05 

5.1 

13.07 

11.37 

5.2 

23.82 

84.62 

6.0 

36.80 

62.11 

6.0 

33.77 

50.10 

6.1 

45.29 

34.83 

6.1 

12.34 

11.05 

6.2 

23.67 

84.53 

7.0 

36.57 

61.83 

7.0 

33.80 

49.77 

7.1 

44.23 

34.61 

7.1 

11.75 

10.73 

7.2 

23.52 

84.44 

8.0 

36.36 

61.50 

8.0 

33.83 

49.44 

8.1 

43.16 

34.37 

8.1 

11.23 

10.41 

8.2 

23.36 

«S4.o4 

9.0 

36.16 

61.16 

9.0 

33.86 

49.12 

9.1 

42.11 

34.08 

9.1 

10.76 

10.11 

9.2 

23.20 

84.21 

10.0 

35.98 

60.79 

10.0 

33.88 

48.84 

10.1 

41.12 

33.80 

10.1 

10.26 

9.82 

10.1 

23.03 

84.04 

11.0 

35.83 

60.43 

11.0 

33.88 

48.56 

11.1 

40.22 

33.50 

11.1 

9.72 

9.55 

11.1 

22.86 

83.86 

12.0 

35.70 

60.08 

12.0 

33.84 

48.25 

12.1 

39.42 

33.18 

12.1 

9.08 

9.28 

12.1 

22.71 

38.67 

13.0 

35.60 

59.74 

13.0 

33.81 

47.93 

13.1 

38.71 

32.87 

13.1 

8.38 

9.01 

13.1 

22.57 

83.47 

14.0 

35.50 

59.42 

14.0 

33.76 

47.60 

14.1 

38.06 

32.58 

14.1 

7.64 

8.70 

14.1 

22.44 

83.27 

15.0 

35.42 

59.10 

15.0 

33.71 

47.24 

15.1 

37.46 

32.30 

15.1 

6.92 

8.38 

15.1 

22.32 

83.07 

16.0 

35.34 

58.81 

16.0 

33.69 

46.88 

16.1 

36.87 

32.02 

16.1 

6.23 

8.05 

16.1 

22.19 

82.91 

17.0 

35.25 

58.51 

17.0 

33.71 

46.51 

17.1 

36.26 

31.78 

17.1 

5.60 

7.69 

17.1 

22.07 

82.74 

18.0 

35.15 

58.21 

18.0 

33.76 

46.14 

18;i 

35.62 

31.53 

18.1 

5.06 

7.32 

18.1 

21.94 

82.57 

19.0 

35.06 

57.91 

19.0 

33.84 

45.77 

19.0 

34.97 

31.26 

19.1 

4.61 

6.95 

19.1 

21.83 

32.39 

20.0 

34.97 

57.60 

20.0 

33.93 

45.41 

20.0 

34.30 

31.00 

20.1 

4.25 

6.59 

20.1 

21.71 

32.22 

21.0 

34.87 

57.27 

21.0 

34.06 

45.07 

21.0 

33.63 

30.71 

21.1 

3.96 

6.24 

21.1 

21.58 

82.04 

21.9 

34.78 

56.94 

22.0 

34.20 

44.72 

22.0 

32.96 

30.40 

22.1 

3.75 

5.90 

22.1 

21.45 

81.84 

22.9 

34.70 

56.60 

23.0 

34.35 

44.39 

23.0 

32.31 

30.09 

23.1 

3.56 

5.56 

23.1 

21.31 

31.61 

23.9 

34.63 

56.24 

23.9 

34.49 

44.10 

24.0 

31.69 

29.76 

24.1 

3.40 

5.24 

24.1 

21.18 

31.38 

24.9 

34.57 

55.87 

24.9 

34.64 

43.80 

25.0 

31.11 

29.42 

25.1 

3.23 

4.93 

25.1 

21.05 

31.14 

25.9 

34.54 

55.50 

25.9 

34.77 

43.51 

26.0 

30.61 

29.08 

26.1 

3.07 

4.62 

26.1 

20.94 

30.87 

26.9 

34.52 

55.13 

26.9 

34.88 

43.20 

27.0 

30.20 

28.75 

27.0 

2.84 

4.30 

27.1 

20.83 

30.61 

27.9 

34.52 

54.78 

27.9 

34.99 

42.89 

28.0 

29.85 

28.43 

28.0 

2.56 

3.99 

28.1 

20.72 

30.35 

28.9 

34.54 

54.44 

28.9 

35.10 

42.55 

29.0 

29.56 

28.11 

29.0 

2.27 

3.65 

29.1 

20.61 

30.10 

29.9 

34.58 

54.11 

29.9 

35.23 

42.21 

30.0 

29.28 

27.79 

30.0 

2.00 

3.28 

30.1 

20.52 

29.85 

30.9 

34.57 

53.80 

30.9 

35.39 

41.85 

31.0 

29.04 

27.51 

31.0 

1.79 

2.91 

31.1 

20.43 

29.61 

31.9 

34.58 

53.51 

31.9 

35.57 

41.48 

32.0 

28.75 

27.25 

32.0 

1.66 

2.53 

32.1 

20.34 

29.38 

16.94      +16.91 

24.52      -24.50 

58.81      +58.80 

73.2 

16     -7 

3.36 

7.41        +7.34 

l?"*    58°»   22».311 

18»'     7"^  23\343 

19^     0^  15\079 

19»» 

30«  6 

0-.769 

20»»  48™  32M46 

+86^ 

36'    5 

1".04  1 

-87** 

39'    5 

0".89 

+89° 

1'    1 

2".80  1 

-89° 

13'    1 

3".35 

+82° 

13'    5 

6".82 
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X  Ootentis. 

u  Octantis. 

/9  Octantis. 

89  H.  Cephei. 

7*  Ootantia. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 

Right 

TWw*!!. 

Wash. 

• 

Right 

Dwll- 
natlon. 

Wash. 

Right 

TVinlt. 

Wash. 

Right 

HArli. 

Wash. 

Right 

Deoli- 
natkm. 

Mean 
Time. 

Asoen- 
aion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Asoen- 
sinn. 

nation. 

Mean 
Time. 

Asoen- 
alon. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

h  m 

•    / 

h  m 

•    1 

h  m 

•    / 

h  m 

•    t 

h  m 

•    / 

Dec. 

2138 

-83   5 

g  § 

Dec. 

22  16 

-8622 

•  • 

Dec. 

22  37 

-8148 

Dec. 

23  27 

+86  52 

Dec. 

23  47 

-8228 

1.2 

8 

44.11 

w  w 

30.81 

1.2 

8 

39.89 

r  w 

47.09 

1.2 

8 

56.41 

WW 

20.33 

1.3 

8 

55.10 

w  w 

22.79 

1.3 

8 

27.92 

WW 

3.44 

2.2 

43.93 

30.71 

2.2 

39.53 

47.04 

2.2 

56.26 

20.32 

2.3 

54.74 

22.90 

2.3 

27.75 

3.54 

3.2 

43.74 

30.57 

3.2 

39.16 

46.96 

3.2 

56.09 

20.28 

3.3 

54.40 

23.02 

3.3 

27.57 

3.60 

4.2 

43.56 

30.43 

4.2 

38.78 

46.86 

4.2 

55.94 

20.21 

4.3 

54.07 

23.15 

4.3 

27.39 

3.66 

5.2 

43.39 

30.26 

5.2 

38.41 

46.72 

5.2 

55.77 

20.13 

5.3 

53.74 

23.29 

5.3 

27.21 

3.69 

6.2 

43.24 

30.06 

6.2 

38.08 

46.57 

6.2 

55.62 

20.04 

6.3 

53.40 

23.45 

6.3 

27.04 

3.70 

7.2 

43.10 

29.86 

7.2 

37.78 

46.42 

7.2 

55.49 

19.91 

7.3 

53.03 

23.62 

7.3 

26.87 

3.68 

8.2 

42.98 

29.66 

8.2 

37.49 

46.26 

8.2 

55.37 

19.79 

8.3 

52.62 

23.77 

8.3 

26.72 

3.67 

9.2 

42.86 

29.48 

9.2 

37.22 

46.10 

9.2 

55.25 

19.69 

9.3 

52.22 

23.91 

9.3 

26.58 

3.65 

10.2 

42.74 

29.31 

10.2 

36.97 

45.96 

10.2 

55.13 

19.58 

10.3 

51.79 

24.02 

10.3 

26.45 

3.63 

11.2 

42.62 

29.15 

11.2 

36.67 

45.84 

11.2 

55.01 

19.50 

11.3 

51.35 

24.12 

11.3 

26.31 

3.62 

12.2 

42.48 

29.01 

12.2 

36.38 

45.74 

12.2 

54.88 

19.43 

12.3 

50.91 

24.18 

12.3 

26.16 

3.63 

13.2 

42.34 

28.86 

13.2 

36.07 

45.62 

13.2 

54.74 

19.35 

13.3 

50.50 

24.21 

13.3 

26.00 

3.65 

14.2 

42.18 

28.69 

14.2 

35.75 

45.50 

14.2 

54.59 

19.28 

14.2 

50.11 

24.24 

14.3 

25.83 

3.67 

15.2 

42.02 

28.52 

15.2 

35.42 

45.37 

15.2 

54.45 

19.19 

15.2 

49.73 

24.27 

15.3 

25.66 

3.68 

16.2 

41.87 

28.33 

16.2 

35.08 

45.20 

16.2 

54.29 

19.07 

16.2 

49.36 

24.31 

16.3 

25.48 

3.69 

17.2 

41.72 

28.11 

17.2 

34.74 

45.02 

17.2 

54.14 

18.95 

17.2 

49.01 

24.35 

17.3 

25.29 

3.66 

18.2 

41.56 

27.89 

18.2 

34.40 

44.84 

18.2 

53.99 

18.80 

18.2 

48.65 

24.39 

18.3 

25.11 

3.62 

19.2 

41.42 

27.65 

19.2 

34.09 

44.65 

19.2 

53.85 

18.65 

19.2 

48.29 

24.43 

19.2 

24.94 

3.58 

20.2 

41.29 

27.41 

20.2 

33.80 

44.45 

20.2 

53.71 

18.48 

20.2 

47.92 

24.47 

20.2 

24.77 

3.51 

21.2 

41.18 

27.16 

21.2 

33.51 

14.23 

21.2 

53.58 

18.31 

21.2 

47.54 

24.52 

21.2 

24.62 

3.42 

22.2 

41.07 

26.91 

22.2 

33.24 

44.00 

22.2 

53.46 

18.13 

22.2 

47.13 

24.56 

22.2 

24.47 

3.34 

23.1 

40.96 

26.67 

23.2 

33.00 

43.78 

23.2 

53.35 

17.95 

23.2 

46.71 

24.59 

23.2 

24.32 

3.25 

24.1 

40.86 

26.43 

24.2 

32.75 

43.58 

24.2 

53.25 

17.77 

24.2 

46.29 

24.60 

24.2 

24.17 

3.15 

25.1 

40.77 

26.19 

25.2 

32.52 

43.37 

25.2 

53.15 

17.60 

25.2 

45.86 

24.60 

25.2 

24.03 

3.05 

26.1 

40.67 

25.96 

26.2 

32.28 

43.17 

26.2 

53.03 

17.43 

26.2 

45.42 

24.59 

26.2 

23.89 

2.97 

27.1 

40.57 

25.74 

27.2 

32.02 

42.98 

27.2 

52.91 

17.29 

27.2 

45.00 

24.55 

27.2 

23.74 

2.90 

28.1 

40.44 

25.53 

28.2 

31.76 

42.79 

28.2 

52.79 

17.13 

28.2 

44.59 

24.50 

28.2 

23.57 

2.83 

29.1 

40.31 

25.29 

29.2 

31.49 

42.57 

29.2 

52.66 

16.96 

29.2 

44.21 

24.44 

29.2 

23.41 

2.76 

30.1 

40.19 

25.02 

30.2 

31.20 

42.34 

30.2 

52.52 

16.78 

30.2 

43.84 

24.38 

30.2 

23.24 

2.68 

31.1 

40.07 

24.75 

31.2 

30.91 

42.10 

31.2 

52.39 

16.58 

31.2 

43.50 

24.33 

31.2 

23.07 

2.58 

32.1 

39.95 

24.46 

32.2 

30.63 

41.83 

32.2 

52.26 

16.35 

32.2 

43.16 

24.29 

32.2 

22.90 

2.44 

8.31        -8.25 

15.83      -15.80 

7.02        - 

6.94 

18.33      +18.31 

7.63       -7.56 

21**    38°»   38-.548 

22^   16™  33-.212 

22»»   37»  51«.624 

23»»  27»  43-.571 

23'»  47«  23-.637 

-83° 

5'    a 

4".33 

-86° 

22'    S 

0".92  1 

-81° 

48'    2 

4".80 

+86° 

51'    3 

«".62  1 

-82° 

28' 

8".42 
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APPAEENT  PLACES  OP  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
HeanTim*. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.  1.1 
11.0 
21.0 
31.0 

Apr.  10.0 
19.9 
29.9 

May    9.9 

19.9 

29.8 

June    8.8 

18.8 

28.7 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 

Nov.    5.4 

15.4 

25.3 

Dec.    5.3 

15.3 
25.3 
35.2 


f  TUOtBM. 

Mag.  4.3 


Rigbt 
ABOOision. 


Mean  Place 
Sec  6,  Tan  6 


h     m 
0    15 

8 

51.98 
51.57 
51.19 
50.83 
50.53 

50.29 
50.11 
50.00 
49.97 
50.02 

50.15 
50.35 
50.64 
51.01 
51.45 

51.94 
52.48 
53.05 
53.64 
54.24 


54.82 
55.38 
55.88 
56.33 
56.69 

56.98 
57.18 
57.29 
57.29 
57.21 

57.03 
56.78 
56.47 
56.10 
55.70 

55.27 
54.84 
54.41 


41 
38 
30 
30 
34 

18 

11 

3 

5 
13 

ao 

29 
87 
44 

40 

54 

57 
50 
00 
58 


50 
50 
45 
30 
20 

20 

11 

0 

8 

18 

25 
31 
37 
40 
43 

43 
43 


I>ecUna- 
tion.  - 


-65  20 


If 


74.22 
73.45 
72.12 
70.28 
67.96 

65.24 
62.18 
58.86 
55.34 
51.71 

48.04 
44.42 
40.93 
37.62 
34.58 

31.88 
29.57 
27.72 
26.36 
25.53 

25.25 
25.53 
26.36 
27.69 
29.50 

31.72 
34.26 
37.02 
39.90 
42.79 

45.57 
48.12 
50.35 
52.16 
53.48 

54.26 
54.46 
54.07 


77 
133 
184 
232 
272 

300 
832 
352 
303 
307 

302 
340 
331 
304 
270 


231 

185 

130 

83 

^ 

28 

83 

133 

181 

222 

254 
270 
288 
280 
278 

255 
223 
181 
132 
78 

20 
30 


44  Pisciaiii. 

Mag.  6.0 


Right 
Aaocnsion. 


h     m 
0    21 


8 

15.941 
15.829 
15.719 
15.617 
15.528 

15.457 

15.409   j^ 

15.390  — 

15.404   " 

15.456  *^ 
00 


112 

110 

102 

80 

71 

48 


51.774 
2.397 


61.61 
-2.179 


+0.06 
+0.4 


+0.15 
+0.1 


15.546 
15.678 
15.850 
16.059 
16.301 

16.572 
16.864 
17.170 
17.481 
17.788 

18.086 
18.366 
18.621 
18.846 
19.038 

19.193 
19.310 
19.390 
19.436 
19.448 

19.431 
19.389 
19.324 
19.243 
19.148 

19.042 
18.930 
18.815 


132 
172 
209 
242 
271 

202 
300 
311 
307 
208 


280 
255 
225 
102 
155 


117 
80 
40 
12 

17 

42 
05 
81 
05 
100 

112 
115 


Declina- 
tion. 


+  1  29 


// 


33.61 
32.89 
32.21 
31.59 
31.06 

30.65 
30.40 


72 

OS 
02 
53 
41 

25 


30.32  — 

30.46   " 
37 

02 


30.83 

31.45 
32.32 
33.46 
34.82 
36.40 

38.16 
40.05 
42.02 
44.03 
46.02 

47.94 
49.74 
51.37 
52.81 
54.02 

54.99 

55.70 

56.16 

56.39 

56.41  — ^ 
10 

56.22 
55.88 
55.41 
54.83 
54.17 


87 
114 
130 
158 
170 

180 
107 
201 
100 
102 

180 
103 
144 
121 
07 

71 
40 
23 


/3Hydri. 
Mag.  2.9 


Right 
Amiiilon. 


53.44 
52.70 
51.96 


34 
47 
58 
00 
73 

74 
74 


14.985 
1.000 


28.06 
+0.026 


■¥0M 
+0.4 


0.00 
+0.1 


h     m 
0    21 

8 

30.46 
29.54 
28.67 
27.88 
27.21 

26.64 
26.20 
25.91 


02 
87 
70 
07 
57 

44 

29 


14 

25.77  — 

25.78  ^ 
17 


25.95 
26.28 
26.75 
27.37 
28.12 

28.97 
29.92 
30.93 
31.99 
33.06 

34.11 
35.12 
36.05 
36.86 
37.56 

38.09 
38.45 


33 

47 
02 
75 
85 

05 
101 
100 
107 
105 

101 
03 
81 
70 
53 

30 


18 

38.63  — 
38.62     ^ 


38.42 

38.04 
37.49 
36.82 
36.03 
35.15 

34.22 
33.27 
32.32 


20 

38 

55 
57 
70 
88 
03 

05 
05 


Declina- 
tion. 


-77  42 


tt 


51.40 
50.40 
48.81 
46.69 
44.08 

41.08 
37.75 
34.16 
30.43 
26.61 

22.80 
19.08 
15.53 
12.22 
9.23 


100 
150 
212 
201 
300 

333 
359 
373 
382 
381 

372 
355 
331 
200 
200 


4.46  ,e7 

2-79  114 

1^5    58 

1.07  — 

1 


a  Phcenloia. 
Mag.  2.4 


Right 


1.08 
1.65 
2.79 
4.44 
6.56 


9.08 
11.89 
14.92 
18.03 
21.11 

24.04 
26.69 
28.97 
30.77 
32.03 

32.69 
32.72 
32.13 


57 
114 
105 
212 
252 

281 
303 
311 
308 
203 

205 
228 
180 
120 
00 

_3 
50 


31.014 
4.697 


37.54 
-4.589 


h      m 
0    22 


100 
185 
100 
148 
120 

87 
50 


+0.05 
+0.4 


+0.31 
+0.1 


17.744 
17.548 
17.363 
17.194 
17.046 

16.926 
16.839 
16.789 
16.782  — 
16.823  ** 

80 


16.912 
17.053 
17.242 
17.479 
17.758 

18.075 
18.421 
18.788 
19.166 
19.545 

19.916 
20.265 
20.587 
20.872 
21.113 

21.305 
21.445 
21.532 


141 
180 
237 
270 
317 

340 
307 
378 
370 
371 

340 
322 
285 
241 
192 


140 

87 


35 

21.567  — 

21.551   ^® 
01 


21.490 
21.389 
21.254 
21.092 
20.910 

20.716 
20.515 
20.315 


101 
135 
102 
182 
194 

201 
200 


Dedina- 
tkm. 


-42  44 


tt 


53.58 
53.52 
53.01 
52.08 
50.72 

48.98 
46.91 
44.55 
41.93 
39.12 

36.18 
33.16 
30.11 
27.12 
24.24 

21.54 
19.10 
16.97 
15.19 
13.83 


6 

51 

93 

130 

174 

207 
236 
262 
281 
294 

302 
305 
299 
288 
270 

244 
213 
178 
130 
92 


12-«1  45 

12.46  — 
12.48  ^ 
12.97   *^ 

13.90   ^^ 

lao 

15.26 


16.97 
18.95 
21.15 
23.45 

25.77 
28.01 
30.07 
31.89 
33.37 

34.48 
35.16 
35.40 


171 
198 
220 
230 
232 


224 
206 
182 
148 
111 


68 
24 


17.060 
1.362 


45.11 
-0.924 


+0.06 
+0.4 


+0.06 
+0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnston 
ettaTuiM. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 


Mar. 


19.1 
1.1 
11.1 
21.0 
31.0 


Apr. 


10.0 
19.9 
29.9 
May  9.9 
19.9 

29.8 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.3 

Dec.    5.3 

15.3 
25.3 
35.2 


Mean  Place 
Sec  d,  Tan  S 


D^a,  D<i»a 

D^,D«a 


18  Ceil. 
Mag.  6.0 


Rigbt 
Ascension. 


h      m 
0    25 


s 
56.276 
55.162 
55.050 
54.945 
54.852 

54.778 
54.725 
54.701 
54.710 
54.755 

54.840 
54.966 
55.133 
55.337 
55.575 

55.842 
56.131 
56.436 
56.746 
57.055 

57.353 
57.636 
57.894 
58.124 
58.319 

58.478 
58.600 
58.685 
58.735 


114 

112 

105 

03 

74 

53 
34 

0 
45 
85 

126 
107 
204 
238 
267 

289 
305 
310 
300 

298 

283 
258 
230 
105 
159 

122 
85 
50 


58.760  — 

15 

58.735 
68.695 
58.632 
58.661 
58.466 


68.350 
68.236 
58.118 


40 
63 
81 
05 
106 

114 
118 


I>ecUna- 
tlon. 


-  4  23 


73.43 
74.09 
74.65 
75.09 
76.38 

76.51 
75.45 
76.18 
74.69 
73.96 

72.99 
71.78 
70.35 
68.70 
66.90 

64.96 
62.94 
60.89 
68.87 
66.91 

65.09 
63.44 
62.00 
60.81 
49.87 

49.23 
48.85 


66 

56 
44 

20 
JL3 

6 
27 
40 
73 
07 

121 
143 
165 
180 
104 

202 
205 
202 
106 
182 

165 

144 

110 

04 

64 

38 


48.74  ^ 
48.88   " 


49.21 

49.73 
50.38 
61.14 
61.96 
62.79 

63.62 
64.41 
55.13 


33 

52 

65 
76 
82 
83 
83 

70 
72 


64.320 
1.003 


76.81 
-0.077 


+0.06 
+0.4 


+0.01 
+0.1 


ISOeti. 

Mag.  5.2 


Right 
AsoBfiiion. 


h     m 
0     31 


8 

5.678 
6.563 
5.451 
5.345 
6.260 

5.172 
5.116  2g 
6.088  — 
6.091     ' 

41 

81 


115 

112 

106 

05 

78 

56 


6.132 

5.213 
6.335 
5.497 
5.698 
5.932 

6.197 
6.484 
6.788 
7.099 
7.409 

7.709 
7.994 
8.265 
8.489 
8.689 

8.864 
8.982 
9.073 
9.127 


122 
162 
201 
234 
265 

287 
304 
311 
310 
300 

285 
261 
234 
200 
165 

128 
01 
54 


9.148  — 

8 


9.140 
9.104 
9.047 
8.970 
8.878 


8.775 
8.663 
8.647 


36 
57 
77 
02 
103 

112 
116 


Dedioft- 
tion. 


-41 


75.23 
76.90 
76.48 
76.93 
77.25 

77.39 
77.35 
77.10 
76.63 
75.93 

74.99 
73.80 
72.40 
70.78 
68.99 

67.07 
65.07 
63.03 
61.00 
69.04 

57.20 
65.65 
64.09 
62.88 
61.93 


67 
58 
45 
32 
U 

4 
25 
47 
70 
04 

110 
140 
162 
170 
102 

200 
204 
203 
106 
184 

165 

146 

121 

05 

67 


61.26  ^^ 
60.86 
60.73  — 
60.84   ^* 


61.17 

61.67 
52.32 
53.08 
63.89 
64.72 

65.55 
66.35 
67.08 


33 
50 

65 
76 
81 
83 
83 

80 
73 


4.690 
1.002 


78.65 
-0.070 


+0.06 
+0.4 


0.00 
+0.1 


f  Oaaiiopei». 
Mag.  3.7 


Right 
Asoansion. 


h     m 
0    32 


s 

28.440 
28.184 
27.928 
27.683 
27.462 


256 
256 
245 
221 
187 


27.275  ^^^ 
27.134 
27.048 
27.024  — 
27.069  ^ 

114 


27.183 
27.369 
27.621 
27.935 
28.300 

28.708 
29.147 
29.606 
30.069 
30.629 

30.971 
31.387 
31.768 
32.106 
32.395 


186 
252 
314 
365 
408 

430 
458 
464 
460 
442 


416 
381 
837 

aoo 

237 


32.632  ^33 
32.815  ^^ 
32.943 
33.017 
33.039  — 

28 


33.011 
32.936 
32.817 
32.669 
32.468 

32.246 
32.004 
31.746 


75 
110 
158 
101 
222 

342 
268 


Declina- 
tion. 


+63  27 


ft 


26.52 
26.02 
26.03 
23.61 
21.78 

19.64 
17.28 
14.80 
12.30 
9.88 

7.65 
5.70 
4.10 
2.92 
2.20 

1.96 
2.21 
2.94 
4.14 
5.77 

7.79 
10.14 
12.78 
16.63 
18.65 

21.76 
24.90 
28.01 
31.03 
33.89 

36.64 
38.93 
40.99 
42.66 
43.92 


50 
00 

143 
183 
214 

236 
248 
250 
242 
223 

105 
160 
118 
72 
J4 

25 

73 

120 

163 

202 

235 
264 
285 
302 
311 

814 
311 
302 
286 
365 

280 
206 
167 
126 

78 


^•7^30 

45.00  — 
44.79  " 


27.051 
1.680 


4.75 
+1.349 


+0.07 
+0.4 


-0.09 
+0.1 


T  Andromedie. 
Mag.  4.4 


Right 


h     m 
0    32 


8 

34.218 
34.064 
33.910 
33.762 
33.629 

33.618 
33.436 
33.389 


33.385  — 
33.430  ^ 

05 


154 
154 
148 
133 
HI 


82 
47 


33.526 
33.670 
33.862 
34.101 
34.378 

34.690 
36.026 
36.377 
35.736 
36.088 

36.431 
36.753 
37.048 
37.310 
37.636 


145 
102 
230 
277 
312 

335 
352 
358 
363 
343 

322 
205 
363 
336 

187 


87.723  ,,, 
87.868  j^ 
37.972  ^ 
38.037  27 
38.064  — 

7 


38.067 
38.018 
37.960 
37.857 
37.743 


Declina- 
tion. 


37.611 
37.465 
37.310 


30 

68 

03 

114 

132 

146 
155 


+33    16 


>/ 


41.40 
40.67 
39.66 
38.36 
36.86 

35.19 
38.46 
31.72 
30.07 
28.58 

27.32 
26.35 
25.73 


73 
101 
130 
150 
167 

173 
174 
165 
140 
126 

07 
63 


25.48  — 

25.63   ^* 
54 

26.17 


27.08 
28.37 
29.98 
31.86 

33.98 
36.28 
38.70 
41.18 
43.68 

46.14 

48.62 
60.77 
52.84 
64.73 

66.38 
67.78 
58.88 
69.68 
60.17 

60.31 
60.11 
69.66 


01 

120 
161 
188 
213 

330 
342 
348 
350 
346 

288 
225 
207 
180 
165 


140 

110 

80 

40 

14 

20 
55 


33.017 

1.196 


25.15 
+0.666 


+0.06 
+0A 


-0.04 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahioKUm 
MMnTunB. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.1 
1.1 
11.1 
21.0 
31.0 


Apr. 


10.0 
20.0 
29.9 
May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.3 


P  PlUBIlioiS* 

Mag.  3.4 


RiKht 


h    m 
1    2 


8 

29.074 
28.840 
28.607 
28.382 
28.174 


Mean  Place 
Seed,  Tan 5 


234 
238 
225 
206 
186 


27.988  ,_^ 

27-832  ,,3 
27.714  ^^ 
27.639 
27.612  — 

26 


27.638 
27.721 
27.858 
28.051 
28.295 

28.585 
28.915 
29.276 
29.658 
80.052 

30.446 
30.830 
31.193 
31.526 
31.819 


83 
137 
193 
244 
290 

330 
361 
382 
394 
394 

384 
363 
333 
293 
248 


32.067  ^^^ 

32.264  ^^ 

32.406 

32.493 

32.526  — 
21 


32.505 
32.436 
32.324 
32.173 
31.993 

31.787 
31.564 
31.332 


69 
112 
151 
180 
206 

223 
232 


Bedims 
tion. 


-47    8 


It 


79.71 
79.98 
79.75 
79.03 
77.83 

76.20 
74.16 
71.79 
69.10 
66.17 

63.07 
59.84 
56.56 
53.31 
50.14 

47.16 
44.39 
41.95 
39.86 
38.20 

37.00 
36.32 


27 

23 

72 

120 

163 

204 
237 
209 
293 
310 

823 
328 
325 
317 
298 

277 
244 
209 
166 
120 

68 


/Li  CassiopeiM. 
Mag.  5.3 


Riflfht 


36.14  — 
36.48  ^ 
37.33  ^ 

132 

38.65 


40.39 
42.49 
44.85 
47.40 


174 
210 
236 
255 
263 


50.03 
52.61 
55.06 
57.28 
59.19 

60.70 
61.78 
62.37 


258 
245 
222 
191 
151 

108 
50 


h    m 
1    2 


s 

53.935 
53.685 
53.425 
53.169 
52.928 


250 
200 
256 
241 
214 


52.714  ^^^ 
52.540  j^ 
52.416  '^ 
52.353  — 

52.360  ^ 

78 


28.165 
1.470 


69.49 
-1.078 


52.438 
52.590 
52.814 
53.106 
53.457 

53.859 
54.301**^ 
S4.771  *^ 

488 


152 
224 
292 
351 
402 


55.254 
55.742 

56.221 
56.681 
57.111 
57.505 
57.856 

58.158 
58.409 
58.60J^ 
58.748 
58.837 

58.873 
58.858 
58.795 
58.685 
58.534 

58.345 
58.126 
57.880 


488 
479 

460 
430 
394 
351 
302 


251 

196 

143 

89 

36 

15 

63 

110 

151 

189 

219 
246 


Dedlna- 
tiim. 


+54  31 


tt 


46.49 
46.30 
45.62 
44.47 
42.91 

40.99 
38.77 
36.37 
33.89 
31.41 

29.05 
26.91 
25.05 
23.56 
22.48 


19 

68 

115 

156 

192 


240 
248 
248 
286 


lyCeti. 
Mag.  3.6 


Rigtitt 


214 
186 
149 
108 
68 

21.85  ^^ 

21.69  — 

22.00  ^^ 

22.78  ^ 

23.99"^ 
162 

25.61 

27.59 

29.88 

32.44 

35.19 

38.09 
41.07 
44.06 
47.02 
49.89 

52.60 
55.08 
57.28 
59.17 
60.66 

61.72 
62.33 
62.45 


198 
229 
266 
275 
290 

298 
299 
296 
287 
271 


248 
220 
180 
149 
106 

61 
12 


h  m 
1  4 


122 
125 
125 
118 
106 

86 
64 


52.150 
1.723 


25.22 
+1.403 


IVo,D«o      1+0.05         +0.07        +0.07  -0.09 

'Di^,'Di^      1+0.4  +0.3        1+0.4  +0.3 


8 

32.041 
31.919 
31.794 
31.669 
31.551 

31.445 
31.359 
31.295 
31.263  — 
31.268  * 

48 

31.311 
31.397 
31.526 
31.696 
31.905 

32.148 
32.419 
32.712 
33.018 
33.329 

33.636 
33.934 
34.215 
34.470 
34.697 

34.891 
35.049 
35.171 
35.259 
35.311 

35.331 
35.323 
35.287 
35.228 
35.148 

35.052 
34.822 


86 
129 
170 
209 
243 

271 
293 
806 
311 
307 

298 
281 
255 
227 
194 

158 

122 

88 

52 

JO 

8 
36 
50 
80 
96 

109 
121 


Deellna- 
tion. 


-10  36 


n 


39.93 
40.63 
41.17 
41.50 


70 
54 

33 


41.«2  ^ 

10 

41.52 
41.19 
40.62 
39.80 
38.74 


37.44 
35.92 
34.19 
32.29 
30.25 

28.11 
25.94 
23.78 
21.69 
19.72 

17.93 
16.37 
15.07 
14.06 
13.38 

13.02 
12.98  — 
13.24   ^ 

53 
76 
95 


33 

57 

82 

106 

130 

152 
173 
190 
204 
214 

217 
216 
209 
197 
179 

156 

130 

101 

68 

36 


j3  Andromedie. 
Mag.  2.4 


Right 


13.77 
14.53 

15.48 
16.55 
17.70 
18.87 
20.01 

21.09 
22.05 
22.86 


107 
115 
117 
114 
108 

96 
81 


h    m 
1    5 


8 

12.955 
12.798 
12.632 
12.468 
12.310 

12.169 
12.053 
11.971 


157 
166 
164 
158 
141 

116 
82 


30.897 
1.017 


40.39 
-0.187 


+0.06 
+0.4 


+0.01 
+0.3 


11.930  — 
11.937     ^ 

57 

11.994 

110 
163 
213 
258 
297 

327 
350 
362 
365 
360 


12.104 

12.267 
12.480 
12.738 

13.035 
13.362 
13.712 
14.074 
14.439 


14.799 
15.143 
15.466 
15.761 
16.023 

16.248 
16.436 
16.583 
16.691 
16.761 

16.794 
16.794 
16.760 
16.695 
16.605 

16.489 
16.352 
16.199 


344 
323 
295 
262 
225 

188 

147 

108 

70 

33 

0 

34 

65 

90 

116 

137 
153 


tloo. 


+35  11 


tt 


45.16 
44.71 
43.93 
42.86 
41.54 

40.03 
38.37 
36.67 

33.41 


45 

78 

107 

183 

151 

166 
170 
169 
157 
141 


32.00  ^, 
30.84 
29.96 
29.43   ,, 
29.27  — 

22 


29.49 
30.08 
31.03 
32.32 
33.91 

35.76 
37.81 
40.03 
42.35 
44.72 

47.10 
49.44 
51.69 
53.81 
55.78 

57.56 
59.11 
60.42 
61.44 
62.16 

62.57 


62.63  — 
62.36   ^ 


59 

95 

129 

159 

184 

206 
222 
232 
237 
238 

234 
225 
212 
197 
178 


155 

131 

102 

72 

41 


6 


11.466 
1.224 


29.10 
+0.705 


+0.07 
+0.4 


-0.05 
+0.3 
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Was 


ibincton 
n'niiie. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.1 
1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
29.9 

May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.3 


r  Piioium. 
Mag.  4.7 


RJght 
Aicwmton., 


h    m 
1    7 


8 

13.132 
12.990 
12.840 
12.689 
12.545 


li2 

IfiO 
151 
144 
130 


12.415  ,07 
12.308 
12.232 
12.193  — 
12.198  ^ 

53 


12.251 
12.354 
12.506 
12.707 
12.950 

13.230 
13.541 
13.873 
14.217 
14.565 

14.908 
15.239 
15.547 
15.830 
16.082 

16.298 
16.478 
16.622 
16.727 
16.796 

16.831 


16.834  — 

16.806  ^ 

16.752  ** 

16.670  ^ 
103 

16.567 


108 
152 
901 
243 
280 

811 
832 
844 
848 
843 

831 
808 
283 
252 
216 

180 

144 

105 

80 

36 


16.445 

16.306 


122 
139 


DMiiiMh 
tkm. 


+29  39 


It 


60.15 
49.64 
48.86 
47.85 
46.64 

45.28 
43.84 
42.38 
40.97 
39.67 

38.57 
37.71 
37.14 


61 

78 
101 
121 
130 

144 
146 
141 
130 
110 

86 
57 


25 
36.89  — 

36.99   ^® 

44 


37.43 
38.23 
39.35 
40.75 
42.42 

44.30 
46.33 
48.48 
50.68 
52.89 

55.07 
57.15 
59.13 
60.96 
62.62 

64.09 
65.32 
66.33 
67.08 
67.57 

67.77 
67.70 
67.34 


80 

112 
140 
167 
188 

208 
216 
220 
221 
218 

206 

108 
183 
166 
147 

123 

101 

76 

40 

20 

7 
86 


f  Piioium. 
Mag.  5.6 


Bight 


h 
1 


m 
9 


117 
122 
124 
117 
107 


8 

31.142 
31.025 
30.903 
80.779 
30.662 

30.555 
30.466 
30.402 
30.370  — 
30.374  ^ 

44 

30.418 
30.505 
30.636 
30.809 
31.021 


80 
64 


31.268 
31.542 
31.836 
32.145 
32.457 

32.766 
33.064 
33.345 
33.602 
33.832 

34.030 
34.194 
34.325 
34.421 
34.484 

34.516 
34.521  — 
34.499  ^ 


87 
131 
173 
212 
247 

274 
204 
800 
812 
800 

298 
281 
257 
230 
198 


164 

131 

96 

68 

32 


34.454 
34.387 

34.302 
34.202 
34.088 


46 
67 
86 

100 
114 


tkm. 


+  78 


It 


72 
72 
71 
68 

61 

61 
38 
20 


57.11 
56.39 
55.67 
54.96 
54.28 

53.67 

53.16 

52.78 

52.58 

52.57  — 
23 

52.80 

53.27 

54.00 

54.97 

56.20 

57.63 
59.25 
61.01 
62.87 
64.77 

66.68 
68.53 
70.28 
71.87 
73.29 

74.50 
75.50 
76.25 
76.78 
77.08 

77.19 
77.12 
76.87 
76.50 
76.01 

75.43 
74.78 
74.07 


47 

73 

97 

128 

143 

162 
176 
186 
190 
191 

186 
176 
150 
142 
121 

100 
76 
63 
80 

n 

7 

26 
87 
49 
68 

66 
71 


icTuoan». 
Mag.  5.0 


Bight 
AjosuIoil 


h     m 
1    12 

8 

62.13 
61.57 
61.02 
60.48 
59.98 

59.54 
59.15 
58.84 
58.61 
58.48 

58.43 
58.49 
58.64 
58.91 
59.26 

59.69 
60.20 
60.77 
61.39 
62.04 

62.70 
63.36 
63.99 
64.58 
65.10 

65.55 
65.90 
66.14 
66.28 
66.32 

66.24 
66.04 
65.76 
65.39 
64.96 

64.47 
63.94 
63.38 


66 

66 
54 
50 
44 

39 
31 
23 
13 
5 

6 
16 
27 
36 
48 

51 
67 
62 
66 
66 

66 

63 
50 
52 
46 

36 

24 

14 

4 

8 

20 
28 
87 
43 
49 

63 
56 


Deeltu- 
tlon. 


-69  17 


II 


97.01 
96.96 
96.32 
95.10 
93.33 

91.07 
88.38 
85.32 
82.00 
78.45 

74.78 
71.05 
67.35 
63.78 
60.38 

57.25 
54.45 
52.08 
60.17 
48.78 


6 

64 
122 

in 

226 

269 
306 
332 
866 
367 

373 
370 
367 
340 
318 

280 
237 
191 
139 
84 


47.94  ^ 
47.68  — 
48.02  •* 
48.94  •* 
50.39  "* 

196 

52.34 


54.72 
57.47 
60.46 
63.57 

66.71 
69.73 
72.53 
74.98 
77.00 

78.52 
79.47 
79.82 


238 
276 
299 

811 
314 

302 
280 
246 
202 
162 


/Plaoium. 
Mag.  5.3 


Bight 


96 
86 


h     m 
1    18 


I 
88.451 
38.336 
38.212 
38.088 
37.970 

37.860 
37.769 
37.701 

37.664  — 

37.665  ^ 
37 

37.702 

37.782 

37.908 

38.075 

38.279 


116 
124 
124 
118 
110 


91 
68 


38.521 
38.790 
39.080 
39.382 
39.691 

39.998 
40.296 
40.576 
40.835 
41.066 

41.265 
41.432 
41.565 
41.663 
41.730 

41.766 
41.772  — 
41.754   ^* 


80 
126 
167 
204 
242 

269 
290 
802 
809 

307 

208 
280 
269 
231 
199 


167 

133 

98 

67 

36 


Deeltu- 
tlon. 


41.709 
41.643 

41.560 
41.460 
41.347 


45 
66 
88 

100 
113 


+  8  11 


ft 

22.73 
22.00 
21.31 
20.67 
20.11 

19.63 
19.31  ^^ 
19.15  — 
19.18    • 

21 
47 


78 
60 
64 
66 

48 

82 


19.39 

19.86 
20.56 
21.51 
22.69 
24.09 

25.69 
27.44 
29.30 
81.20 
33.12 

35.02 
36.81 
38.46 
39.93 
41.22 

42.28 

43.02 

43.54 

43.85 

43.90  — 
16 

43.74 

43.44 

42.98 

42.41 

41.76 


70 

96 
118 
140 
160 

176 
186 
190 
192 
190 

179 
165 
147 
129 
101 

79 
62 
81 


41.02 

40.30 
39.57 


80 
46 
67 
66 

78 

72 
78 


Mean  Place 
Sec  8,  Tan  6 


11.687 
1.151 


35.88 
+0.570 


29.862 
1.008 


50.53 
+0.125 


61.387 
2.830 


83.02 
-2.647 


37.173 
1.002 


17.64 
+0.056 


+0.07 
+0.4 


-0.04 
+0.3 


+0.06 
+0.4 


-0.01 
+0.3 


+0.04 
+0A 


+0.18 


+0.06 


0.00 
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Washington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


V  Plscium. 
Mag.  4.7 


Right 
Aaoension. 


Mean  Place 
Sec  B,  Tan  6 


Df  a,  Dmo 


h 
1 


m 
15 


s 

2.077 
1.941 
1.796 
1.649 
1.506 

1.376 
1.266 
1.186 
1.141 
1.138 

1.182 
1.275 
1.417 
1.605 
1.837 

2.106 
2.406 
2.727 
3.063 
3.404 

3.741 
4.067 
4.374 
4.657 
4.909 

5.129 
5.315 
5.463 
5.575 
5.653 


136 

145 
147 
143 
130 


110 
80 
45 

_J 
44 

93 
143 
188 
233 
300 

800 
831 
836 
341 
837 

336 
807 
283 
253 
230 

186 

148 

113 

78 

44 


5.697 

5.709  — 

5.691   ** 

5.646  ^ 

5.575   ^ 
06 

5.480 

5.365  "** 

5.284  ^^^ 


Declina- 
tion. 


+26  50 


tt 


32.47 
31.97 
31.23 
30.29 
29.17 

27.93 
26.62 
25.31 
24.05 
22.92 

21.97 
21.26 
20.82 


50 

74 

94 

113 

124 

131 
131 
136 
113 
95 

71 
44 


13 
20.69  — 

20.90   *^ 

53 


21.42 
22.28 
23.43 
24.85 
26.50 


28.33 
30.30 
32.36 
34.45 
36.53 

38.57 
40.51 
42.33 
43.99 
45.48 


86 
115 
143 
166 
183 

197 
306 
200 
208 
204 

194 

183 
166 
149 
130 


46.78 
47.85 
48.72 
49.35 
49.74 

49.87 
49.75 
49.39 


107 
87 
63 
39 
13 

13 
36 


0.602 
1.121 


19.32 
+0.506 


0Ceti. 
Mag.  3.8 


Right 
Ascension. 


h  m 
1  19 


s 

59.684 
59.563 
59.435 
59.305 
59.179 

59.064 
58.964 
58.888 
58.841 


121 
128 
130 
126 
115 


100 
76 
47 


58.830  — 

29 

58.859 


+0.06 
+0.4 


-0.03 
+0.3 


58.929 
59.043 
59.200 
59.396 

59.627 
59.889 
60.174 
60.474 
60.782 

61.089 
61.388 
61.672 
61.933 
62.169 

62.374 
62.545 
62.682 
62.785 
62.853 

62.889 
62.896  — 
62.875  " 


70 

114 
157 
196 
231 

262 
285 
800 
806 

807 

290 
284 
261 
236 
205 


171 

137 

108 

68 

36 


62.829 
62.761 

62.674 
62.570 
62.452 


46 
68 

87 

104 
118 


Declina- 
tion. 


-  8  35 


ft 


62.60 
63.36 
63.97 
64.39 
64.62 

64.64 
64.43 
64.00 
63.32 
62.41 

61.25 
59.86 
58.26 
56.47 
54.53 

52.48 
50.35 
48.22 
46.14 
44.16 

42.33 
40.71 
39.33 
38.24 
37.45 


76 
61 
42 
23 
2 

21 
43 
68 
01 
116 

139 
160 
179 
194 
205 

213 
218 
206 
198 
183 

162 

138 

109 

79 

48 


36.97 

36.82  — 

36.97   " 

37.39  " 

38.06  •^ 
85 

38.91 


39.92 
41.02 
42.16 
43.29 

44.37 
45.36 
46.23 


101 
110 
114 
113 
106 


99 
87 


58.440 
1.011 


63.43 
-0.151 


+0.06 
+0.4 


+0.01 
+0.3 


8  Cassiopeise. 
Mag.  2.8 


Right 
Ascension. 


h     m 
1    20 


s 

32.440 
32.131 
31.806 
31.478 
31.162 


309 
325 
828 
816 
289 


30.873  ,^ 

TZ  ^^ 
30.438 

30.317 

30.274  — 

40 

30.314 

125 
209 
289 
860 
423 

470 
509 
530 

541 
534 

521 
492 
454 

411 
859 

803 
246 
183 
122 
62 


30.439 
30.648 
30.937 
31.297 

31.720 
32.190 
32.699 
33.229 
33.770 

34.825 
35.317 
35.771 
36.182 

36.541 
36.844 
37.090 
37.273 
37.395 

37.457 
37.456 
37.396 
87.279 
37.108 

36.887 
36.623 
36.326 


60 
117 
171 
221 

264 
297 


Declina- 
tion. 


+59  48 


// 


75.62 
75.79  — 
75.44   ^ 
74.57   ^ 

73.22  ^^ 

176 

71.46 


69.34 
66.97 
64.44 
61.87 

59.34 
56.97 
54.85 
53.07 
51.65 

50.68 
50.17 
50.15 
50.60 
51.52 

52.89 
54.66 
56.79 
59.22 
61.92 

64.81 
67.85 
70.97 
74.10 
77.18 

80.15 
82.97 
85.52 
87.77 
89.66 

91.12 
92.11 
92.59 


212 
237 
253 
257 
253 


237 
212 
178 
142 
97 


51 
_2 

45 

92 

137 

177 
213 
243 
270 
289 

304 
312 
313 
808 
297 

282 
255 
225 
189 
146 


99 

48 


30.250 
1.990 


53.84 
+1.720 


+0.08 
+0.4 


-0.11 
+0.3 


7  Phoenicia. 
Mag.  3.4 


Right 
Asoensioii. 


h 


m 


1    24 


s 

52.011 
51.795 
51.574 
51.355 
51.146 

50.953 
50.785 
50.647 
50.549 
50.495 

50.491 
50.541 
50.644 
50.801 
51.010 

51.266 
51.564 
51.894 


216 
221 
219 
200 
193 


168 

138 

98 

54 

4 

50 
103 
157 
209 
256 

898 
830 
856 


52.250 

52.621  ^^ 
876 

52.997 

871 


53.368 
53.722 
54.053 
54.351 

54.610 
54.824 
54.989 
55.104 
55.169 

55.183 
55.151 
55.076 
54.963 
54.817 

54.642 
54.447 
54.235 


854 

831 


250 

214 

165 

115 

65 

14 

32 

75 

118 

146 

175 

196 
212 


DecUoa- 
tioiL. 


-43  43 


tr 


69.03 
69.61 
69.70  — 
69.31 
68.46 


58 

9 

3) 

85 

133 


67.14 
65.41 
63.31 
60.89 
58.18 

55.26 
62.17 
48.99 
45.78 
42.61 

39.57 
36.70 
34.10 
31.82 
29.93 

28.47 

27.49^6 
27.03  — 

27.08     * 

27.64  ^ 

105 

28.69 


ITS 
210 
242 
271 
292 

809 
81S 
821 
817 
804 

287 
260 
328 
189 
146 


08 


30.20 
32.08 
34.30 
36.74 

39.32 
41.92 
44.44 
46.79 
48.87 

50.60 
51.93 
52.82 


151 
188 
222 
244 
258 

260 
252 
235 
208 

173 


133 

89 


50.929 
1.38-i 


59.31 
-0.957 


+0.06 
1+0.4 


+0.06 
+0.4 


APPARENT  PLACES  OE  STARS,  1919. 


327 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashinston 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.1 
1.1 
11.1 
21.1 
31.0 


Apr. 


10.0 
20.0 
80.0 
May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


88  Caislopein. 
Mag.  6.0 


Right 
Aaoflnsion. 


h     m 
1    25 

s 
13.55 
13.06 
12.54 
12.02 
11.52 

11.06 
10.66 
10.34 
10.14 
10.04 

10.06 
10.21 
10.47 
10.85 
11.33 

11.90 
12.54 
13.23 
13.97 
14.72 

15.46 
16.17 
16.86 
17.50 
18.08 

18.59 
19.02 
19.37 
19.63 
19.79 

19.87 
19.86 
19.76 
19.56 
19.28 

18.93 
18.51 
18.03 


49 
62 
62 
60 
46 

40 
32 
20 
10 

2 

16 
26 
88 
48 
67 

64 
69 
74 
76 
74 

71 
69 
64 
68 
61 

43 
85 
26 
16 

_8 

1 

10 
20 
28 
86 

42 
48 


Declina- 
tion. 


+69  50 


tt 


77.43 

46 

77.89  — 
77.77  ^^ 
77.07  ^ 
75.83  ^^ 

174 

74.09 


71.93 
69.43 
66.71 
63.88 

61.05 
58.32 
55.81 
53.61 
51.78 

50.39 

49.48   ^^ 

49.07  — 

49.18   " 

49.79  •^ 
111 

50.90 


216 
2S0 
272 
283 
283 

278 
251 
220 
183 
139 


91 


52.47 
54.47 
56.84 
59.54 

62.51 
65.68 
69.00 
72.39 
75.79 

79.12 
82.30 
85.26 
87.93 
90.23 

92.09 
93.45 
94.26 


167 
200 

287 
270 
297 

317 
332 
330 
340 
333 


318 
296 
267 
230 
186 


136 
81 


T7  Pisdum. 
Mag.  3.7 


Right 
A  noma  ton. 


h     m 
1    27 


s 

10.197 

10.077 

9.948 

9.815 

9.683 

9.561 
9.455 
9.373 
9.322 
9.309 

9.337 
9.411 
9.530 
9.694 
9.900 

10.141 
10.414 
10.709 
11.021 
11.340 

11.658 
11.966 
12.260 
12.534 
12.779 

12.995 
13.181 
13.331 
13.449 
13.535 


120 
129 
133 
132 
122 


106 
82 
61 

_13 
28 

74 
119 
164 
206 
241 

273 
296 
312 
319 
318 

308 
294 
274 
246 
216 

186 

160 

118 

86 

63 


13.588 

13.612  — 
13.608    * 


13.577 
13.523 

13.446 
13.350 
13.236 


81 

64 

77 

96 
114 


Dedina- 
tion. 


+14  55 


tt 


52.11 
51.50 
50.78 
50.00 
49.18 

48.33 
47.52 
46.79 
46.16 
45.70 

45.44 


45.41  — 
45.64  ^ 
46.13  *• 
46.91   '^ 

102 


61 
72 

78 
82 
86 

81 
73 
68 
46 
26 


47.93 
49.20 
50.66 
52.31 
54.06 

55.89 
57.75 
59.59 
61.36 
63.01 

64.53 
65.88 
67.03 
68.00 
68.75 

69.32 

69.69 

69.88 

69.89  — 

69.76  " 
30 

69.46 

69.03 

68.48 


127 
146 
166 
176 
183 

186 
184 
177 
166 
162 


186 

116 

97 

76 

57 

87 
19 


40  Oaiiiopeia. 
Mag.  5.5 


Right 
Aflomsion. 


43 
66 


h  m 
1  31 
s 

64.15 
63.58 
62.96 
62.34 
61.74 

61.19 
60.71 
60.33 
60.05 
59.91 

59.90 
60.04 
60.32 
60.73 
61.26 

61.89 
62.60 
63.38 
64.21 
65.05 

65.90 
66.72 
67.51 
68.25 
68.92 

69.52 
70.03 
70.45 
70.76 
70.98 

71.08 
71.08 
70.97 
70.76 
70.44 

70.02 
69.53 
68.98 


67 

62 
62 
60 
55 

48 
38 
28 
14 
1 

14 
28 
41 
53 
68 

n 

78 
88 
84 
86 

82 
79 
74 
67 
60 

61 
42 
81 
22 
10 

0 
11 
21 
82 
42 

49 
66 


Declina- 
tion. 


+72  37 


// 


62 


63.96 

64.58 

64.60  — 

64.04   ^ 

62.90  "* 
165 

61.25 

59.14 

56.66 

53.94 

51.07 

48.17 
45.36 
42.74 
40.39 
38.41 

36.86 

35.78 

35.20 

35.14  — ' 

35.59  ** 
97 

36.56 


211 
248 
272 
287 
290 

281 
262 
236 
198 
155 


108 
68 


38.00 
39.86 
42.14 
44.77 

47.68 
50.84 
54.16 
57.59 
61.04 

64.46 
67.76 
70.85 
73.67 
76.12 

78.15 
79.67 
80.65 


144 
186 
228 
263 
291 

316 
332 
343 
845 
842 


330 
309 

282 

245 
203 


152 
98 


V  Andromedte. 
Mag.  4.2 


Right 
Ascension. 


h      m 
1    32 


s 
3.974 
3.802 
3.616 
3.422 
3.232 

3.054 
2.899 
2.777 
2.697 


172 
186 
194 
190 
178 

155 

122 

80 


2.667  — 

24 


2.691 
2.773 
2.914 
3.111 
3.360 


3.654 
3.984 
4.345 
4.724 
5.111 

5.498 
5.875 
6.234 
6.569 
6.873 

7.140 
7.372 
7.562 
7.712 
7.822 


82 
141 
197 
249 
294 

830 
361 
879 
887 
387 

377 
359 
336 
304 
267 


232 
190 
150 
110 
70 


7.892  3^ 
7.924  — 
7.917  ^ 
7.875  ^ 
7.797  ^ 

110 

7.687 


7.548 
7.385 


139 

168 


Dedina- 
tion. 


+41     0 


$t 


19.85 
19.70 
19.20 
18.34 
17.15 

15.71 
14.05 
12.25 
10.40 
8.58 

6.87 
5.33 
4.05 
3.06 
2.42 

2.16 
2.29 
2.79 
3.67 
4.88 

6.41 

8.21 

10.22 

12.42 

14.73 

17.12 
19.53 
21.91 
24.24 
26.45 

28.51 
30.40 
32.05 
33.45 
34.56 

35.34 
35.78 
35.86 


15 

50 

86 

119 

144 

166 
180 
185 
182 
171 

154 

128 

99 

64 

7^ 

13 

60 

88 

121 

163 

180 
901 
220 
231 
239 

241 
238 
233 
221 
206 

189 
166 
140 
111 

78 

44 

8 


Mean  Place 
Sec  a,  Tan  6 


10.654 
2.903 


54.15 
+2.726 


8.748 
1.035 


43.29 
+0.267 


60.786 
3.350 


40.60 
+3.198 


2.169 
1.325 


3.03 
+0.870 


+0.09 
+0.4 


-0.18 
+0.4 


+0.06 
+0.4 


-0.02 
+0.4 


+0.09 
+0A 


-0.20 


+0.07 


-0.05 


APPARENT  PLACES  OE  STABS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


aBhlnKton 
Ban  Time. 


Feb. 


Mar. 


Jan.  0.3 
10.3 
20.2 
30.2 
9.2 

19.2 
1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    6.4 

15.4 

25.4 

Dec.    6.4 

15.3 
25.3 
35.3 


Mean  Place 
Sec  iy  Tan  6 


V  Placiiiai. 

Mag.  4.7 


Right  DecUn*- 

AsoMwton.         Uon. 


h 
1 


m 
37 


s 

14.288 
14.175 
14.051 
13.920 
13.790 


113 
134 
131 
130 
123 


13.558  gg 
13.470  ^ 
13.412  ^ 
13.388  — 

16 


13.404 
13.463 
13.566 
13.713 
13.900 

14.126 
14.383 
14.664 
14.962 
15.271 

15.581 
15.883 
16.173 
16.444 
16.689 

16.907 
17.095 
17.249 
17.372 
17.463 

17.523 
17.553 


17.556  — 
17.532  ^ 

17.486  *7 
TO 


50 
103 
147 
187 
226 

257 
281 
298 
300 
310 

302 
200 
271 
245 
218 


188 

154 

123 

01 

00 


30 


17.416 
17.326 
17.218 


00 
107 


+  54 


// 


46.62 
45.91 
45.23 
44.58 
43.98 

43.47 
43.07 
42.82 


71 
68 
65 
60 
51 

40 
25 


42.72  — 
42.83   " 

32 


43.15 
43.70 
44.50 
46.61 
46.78 

48.22 
49.86 
61.60 
63.42 
66.28 

57.13 
58.91 
60.56 
62.06 
63.37 

64.46 
66.30 
66.90 
66.27 


55 

80 
101 
127 
144 

163 
175 
182 
186 
185 

178 
165 
150 
131 
108 

85 
60 
37 


66.41  — 
6 

66.35 
66.11 
65.72 
66.21 
64.61 


63.95 
63.24 
62.53 


24 
80 
51 
60 
66 

71 
71 


12.857 
1.004 


41.60 
+0.089 


0Penel. 
Mag.  4.2 


Right 
AaoeDskm. 


h     m 
1    38 


8 

36.539 
36.322 
36.087 
35.843 
36.602 


217 
235 
244 
241 
227 


35.376  ^^ 

35.176 

35.016  ^^, 

34.906 

34.855  — 
13 

34.868 

34.949 

35.100 

36.315 

35.691 


36.922 
36.295 
36.703 
37.134 
37.576 

38.020 
38.454 
38.870 
39.268 
39.614 

39.930 
40.204 
40.433 
40.616 
40.751 


81 
151 
215 
276 
331 

373 
406 
431 
442 
444 

434 
416 
388 
356 

316 

274 
230 
183 
135 
87 


40.838 

40.878  — 

40.871     7 

40.820   " 

40.726  •* 
137 

40.689 

40.416  ^^ 

40.212  ** 


DecUoft- 
tion. 


+60  16 


It 


71.46  ^, 
71.60  — 

71.29  *^ 
70.54  ^* 
69.89  "* 

151 

67.88 

180 
202 
216 
230 
313 

300 

176 

147 

113 

73 

50.60   ^ 
33 

50.18  — 

60.30  " 
60.83  " 
61.76  •* 

131 


66.08 
64.06 
61.90 
69.70 

67.58 
66.68 
63.82 
52.36 
61.23 


63.07 
54.73 
66.68 
68.90 
61.31 

63.89 
66.56 
69.27 
71.97 
74.63 

77.16 
79.54 
81.70 
83.60 
86.18 


166 
105 
323 
341 
358 

367 
371 
370 
306 
358 

338 
316 
190 
158 
133 


86.41 

87.24 
87.64 


83 
40 


34.455 
1.565 


52.51 
+1.204 


rCetL 
Mag.  3.6 


Right 


h  m 
1  40 


8 

19.563 
19.431 
19.289 
19.143 
18.997 

18.860 
18.739 
18.638 
18.567 
18.531 

18.536 
18.680 
18.671 
18.807 
18.984 

19.200 
19.449 
19.723 
20.017 
20.323 

20.632 
20.934 
21.225 
21.498 
21.744 

21.962 
22.148 
22.298 
22.414 
22.494 

22.541 
22.565 
22.539 
22.496 
22.427 

22.337 
22.225 
22.099 


133 
143 
146 
146 
187 


131 

101 

71 

J? 

4 

45 

01 

136 

177 

316 

340 
374 
304 
300 
300 

303 
301 
373 
346 
318 

186 

150 

116 

80 

47 

14 

16 
43 

60 
00 

113 
130 


Declina- 
tion. 


-16  21 


ft 


80 

57 

30 

3 


51.10 

61.90 
62.47 
62.76 
62.78  — 

37 

62.61 
61.97 
61.13 
50.03 
48.66 


54 

84 

110 
137 
162 


47.04 
46.20  ^®* 
43.16*** 
40.97 


310 
331 
388 


38.66 

36.28 
33.90 
31.66®* 
29.32 


338 


27.26 

25.42 
23.86 
22.61 
21.70 
21.17 

21.01 
21.23 
21.77 
22.63 
23.76 

26.08 
26.64 
28.06 
29.69 
31.06 

32.40 
33.67 
34.55 


334 
306 

184 


156 

125 

01 

58 

_16 

33 
54 

86 
113 
133 

146 
153 
153 
147 
184 

117 
08 


18.268 
1.042 


48.80 
-0.294 


o  Pliotniii. 
Mag.  4.5 


Right 


h     m 
1    41 


114 
135 
133 
138 
137 

113 
01 
63 


8 

8.331 
8.217 
8.092 
7.960 
7.827 

7.700 

7.688 

7.497 

7.436 

7.408  — 
14 

7.422 

7.479 

7.581 

7.727 

7.915 

8.140 
8.398 
8.681 
8.981 
9.291 

9.603 

9.908 
10.201 
10.476 
10.726 

10.948 
11.142 
11.302 
11.430 
11.628 

11.693 
11.630 


57 

103 
146 
188 
335 

358 
383 
300 
810 
813 

805 
303 
375 
360 
333 

104 

100 

138 

08 

65 

37 
8 


11.638  — 
11.619   " 


11.676 

11.608 
11.420 
11.314 


43 

68 

88 
106 


tkm. 


+  8  45 


It 


8.09 
7.43 
6.73 
6.05 
5.38 

4.76 
4.22 
3.79 
8.61 
3.40 

3.49 
3.82 
4.39 
6.21 
6.25 

7.62 

8.98 

10.61 

12.34 

14.13 

15.95 
17.74 
19.44 
21.02 
22.44 

23.66 
24.69 
25.48 
26.06 
26.43 

26.58 
26.56 
26.38 
26.06 
25.64 

26.12 
24.62 
23.88 


66 

70 
68 
67 
63 

54 

48 

38 
11 

» 

88 

57 

82 

104 

127 

146 
163 
173 
170 
183 

170 
170 
158 
143 
123 

108 
70 
58 
87 

J5 

3 
18 
83 
43 
53 

60 
64 


6.847 
1.012 


1.80 
+0.154 


D^a,  Dwa 
Dfa,  D««5 


+0.06 
+0.4 


-0.01 
+0.4 


+0.07 
+0.4 


-0.07 
+0.4 


+0.06 
l+OA 


+0.02 


+0.06 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashioEton 
Mean  Time. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
Mar.  1.1 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

Jiine   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


€  Sculptorii. 
Mag.  5.4 


Right 
Afloension. 


h     m 
1    41 


s 
52.176 
52.030 
51.874 
51.714 
51.554 

51.403 
51.268 
51.157 
51.075 
51.028 

51.023 
51.063 
51.147 
51.280 
61.457 

51.675 
51.929 
52.210 
52.515 
52.832 

53.153 
53.472 
53.779 
54.068 
54.331 

54.566 
54.765 
54.928 
55.053 
55.140 


146 
156 
160 
160 
151 

135 

111 

82 

47 

6 

40 

84 

133 

177 

218 

254 
281 
805 
317 
321 

319 
307 
280 
263 
235 

199 

163 

125 

87 

51 


55.191  ^^ 
55.206  — 
55.188  ^* 


55.139 
55.062 

54.962 
54.838 
54.699 


49 

77 

100 

124 
130 


Declina- 
tion. 


-25  26 


// 


89.74 
90.61 
91.14 


87 
63 


91.32  ~ 

91.15   ^^ 
52 

90.63 

87 
120 
153 
179 
205 

226 
246 
258 
266 
266 

262 
250 
233 
209 
179 


89.76 
88.56 
87.03 
85.24 

83.19 
80.93 
78.48 
75.90 
73.24 

70.58 
67.96 
65.46 
63.13 
61.04 


145 

106 

64 


59.25 
57.80 
56.74 
56.10 
55.88  — 

22 


56.10 
56.74 
57.76 
59.10 
60.72 

62.52 
64.46 
66.42 
68.35 
70.15 

71.76 
73.13 
74.21 


64 
102 
134 
162 
180 

194 
196 
193 
180 
161 

137 
108 


f  Cell. 
Mag.  3.9 


Right 
Afloeosion. 


h     m 
1    47 


s 

29.090 
28.970 
28.838 
28.699 
28.559 

28.425 
28.305 
28.204 
28.131 
28.092 

28.091 
28.133 
28.219 
28.349 
28.521 

28.732 
28.976 
29.246 
29.537 
29.841 

30.148 
30.450 
30.743 
31.019 
31.271 

31.497 
31.692 
31.854 
31.982 
32.079 

32.142 
32.174 
32.178  — 
32.152  ** 


120 
132 
139 
140 
134 

120 

101 

73 

39 

1 

42 

86 

130 

in 

211 

244 
270 
291 
304 

ao7 

302 
298 
276 
2S2 
226 

195 

162 

128 

97 

63 

32 


32.102 

32.027 
31.933 
31.819 


50 
76 

94 
114 


I>edina- 
tion. 


-10  43 


n 


65.18 
66.05 
66.71 
67.18 
67.42 

67.43 
67.19 
66.71 
65.96 
64.98 

63.73 
62.27 
60.58 
58.71 
56.69 

54.55 
52.36 
50.17 
48.03 
46.00 

44.13 
42.49 
41.10 
40.02 
39.27 

38.85 
38.78  — 
39.03  ^ 
39.57  " 
40.39   " 

102 


87 
66 
47 
24 
1 

24 
48 
75 
98 
125 

146 
169 
187 
202 
214 

219 
219 
214 
203 
187 

164 

139 

106 

75 

42 


41.41 
42.60 
43.88 
45.21 
46.51 


119 
128 
133 
130 
125 


47.76 
48.88 
49.87 


112 

99 


aTrlangoli. 
Mag.  3.6 


Right 
Ascension. 


h     m 
1    48 


s 

29.321 

29.189 
29.040 
28.882 
28.721 

28.567 
28.428 
28.315 
28.236 


132 

149 
158 
161 
154 

139 
113 

79 


39 

28.197  — 
7 

28.204 

28.262 

28.371 

28.530 

28.737 


28.986 
29.270 
29.583 
29.915 
30.259 

30.605 
30.945 
31.273 
31.580 
31.863 

32.116 
32.338 
32.527 
32.680 
32.798 

32.883 
32.935 
32.953  — 
32.940   ^^ 


58 
109 
159 
207 
249 

284 
313 
332 
344 
346 

340 
328 
307 
283 
253 

222 

189 

153 

118 

85 

52 


32.896 

32.823 
32.724 
32.599 


44 
73 

99 
125 


Declina- 
tion. 


+29  11 


// 


18.06 
17.77 
17.25 
16.49 
15.55 

14.43 
13.20 
11.91 
10.63 
9.41 

8.31 
7.40 
6.73 
6.32 
6.23  — 

21 

6.44 
6.96 
7.78 
8.89 
10.23 


29 
52 
76 
94 
112 

123 
129 
128 
122 
110 

91 

67 

41 

9 


11.80 
13.52 

15.36 
17.28 
19.22 

21.16 
23.04 
24.84 
26.51 
28.06 

29.45 
30.64 
31.65 
32.47 
33.06 


52 

82 
111 
134 
157 

172 
184 
192 
194 
194 

188 
180 
167 
155 
139 

119 

101 

82 

50 

36 


€  Cassiopete. 
Mag.  3.4 


33.42  ^^ 
33.52  — 
33.38   ^* 


Right 
Ascension. 


h     m 
1    48 

s 
35.85 
35.51 
35.14 
34.75 
34.37 

34.01 
33.69 
33.43 
33.24 
33.13 

33.11 
33.18 
33.35 
33.62 
33.97 

34.39 
34.87 
35.41 
35.98 
36.57 

37.16 
37.75 
38.32 
38.86 
39.35 

39.80 
40.19 
40.51 
40.77 
40.97 

41.10 
41.16 
41.15 
41.07 
40.91 

40.70 
40.43 
40.11 


34 

37 
39 
38 
36 

32 
26 
19 
11 
2 

7 
17 
27 
35 
42 

48 
54 
57 
50 
59 

59 
57 
54 
49 
45 

39 
32 
26 
20 
13 

6 

1 

8 

16 

21 

27 
32 


Dedina- 
tion. 


+63  16 


// 


58 


40.01 
40.59 
40.63  — 

49 


40.14 
39.13 

37.66 
35.77 
33.56 
31.09 
28.50 

26.89 
23.36 
21.00 
18.90 
17.14 

15.77 
14.83 
14.36 
14.36 
14.83 

15.76 
17.12 
18.88 
21.00 
23.42 

26.10 
28.97 
32.00 
36.10 
38.23 

41.30 
44.26 
47.05 
49.58 
51.79 

53.62 
55.00 
55.90 


101 
148 


188 
222 
246 

259 
261 


253 
236 
210 
176 
137 


94 
47 
0 
47 
93 

136 
176 
212 
242 
268 

287 
303 
310 
313 
307 


296 
279 
253 
221 
183 


13!^ 
90 


Mean  Place 
Sec  5,  Tan  6 


50.899 
1.108 


84.73 
-0.476 


27.704 
1.018 


64.71 
-0.190 


27.574 
1.145 


5.34 
+0.559 


33.062 
2.224 


18.86 
+1.986 


D^a,  D«a 


+0.06 
+0.4 


+0.03 
+0.4 


+0.06 
+0.4 


+0.01 
+0.5 


+0.07 
+0.4 


-0.03 
+0.5 


+0.08 
+0.4 


-0.12 
+0.5 
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APPABENT  PLACES  OE  STAES,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashington 
eanTmie. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 


Mar. 


19.2 
1.1 
11.1 
21.1 
81.1 


Apr. 


10.0 
20.0 
80.0 
May  10.0 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.6 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


aHydxl. 
Mag.  3.0 


Right 
Asowiwop. 


h     m 
1    56 

8 

13.87 
13.47 
13.06 
12.65 
12.25 

11.87 
11.52 
11.21 
10.96 
10.78 

10.66 
10.62 
10.67 
10.79 
10.99 

11.27 
11.61 
12.01 
12.46 
12.94 

13.45 
13.97 
14.48 
14.97 
15.42 

15.83 
16.17 
16.45 
16.66 
16.77 

16.82 
16.78 
16.67 
16.48 
16.23 

15.93 
15.58 
15.20 


40 

41 
41 
40 
88 

35 
81 
26 
18 
13 

J 

6 
12 
20 
28 

84 
40 
46 
48 
61 

62 
61 
40 
46 
41 

84 
28 
21 
11 
J 

4 
11 
19 
26 
80 

86 
88 


Dediiuk 
tion. 


-61  57 


n 


62.58 
63.30 


72 


63.43  — 
62.97  ^ 
61.96  ^^ 

156 

60.41 


58.38 
55.92 
53.09 
49.94 

46.57 
43.02 
39.40 
35.78 
32.24 

28.86 
25.71 
22.88 
20.44 
18.46 

16.98 
16.06  ^ 
15.72  - 
15.96  ^ 
16.80  ** 

140 

18.20 


208 
246 
283 
816 
387 

866 
862 
862 
864 
338 

816 
283 
244 
198 
148 


92 


20.10 

22.45 
25.17 
28.15 

31.27 
34.42 
37.47 
40.32 
42.84 

44.95 
46.57 
47.64 


190 
235 
272 
298 
312 

316 
306 
286 
262 
211 

162 
107 


M  Caaaiopete. 
Mag.  4.1 


Bight 


h     m 
1    56 

8 

32.99 
32.46 
31.89 
31.29 
30.69 

30.13 
29.62 
29.20 
28.87 
28.66 

28.59 
28.66 
28.85 
29.18 
29.64 

30J20 
30.85 
31.58 
32.37 
33.18 

34.01 
34.83 
35.63 
36.39 
37.10 

37.74 
38.30 
38.79 
39.17 
39.47 

39.67 
39.74 
39.72 
39.59 
39.36 

39.03 
38.60 
38.10 


63 
67 
00 

eo 

66 

61 
42 
33 
21 
7 

7 

19 
88 
46 
66 

66 
78 
79 
81 
88 

82 
80 
76 
71 
64 

66 
49 
38 
30 
20 

_7 
2 
18 
28 
33 

43 
60 


Dedina- 
tion. 


+72     1 


// 


70.61 
71.51 


90 


71.85- 

71.60  ^ 

70.77   ^ 
187 

69.40 


67.55 
65.30 
62.74 
59.99 

57.15 
54.33 
51.64 
49.18 
47.04 

45.27 

43.94 

43.07  3, 

42.70  — 

42.83  " 
68 

43.46 


186 
226 
266 
276 
284 

282 
260 
246 
214 
177 


133 
87 


44.56 
46.12 
48.09 
50.42 

53.08 
56.00 
59.13 
62.40 
65.74 

69.10 
72.39 
75.52 
78.43 
81.04 

83.26 
85.02 
86.26 


110 
150 
197 
233 
266 

292 
318 
327 
334 
336 

829 
818 
291 
261 
222 


176 
124 


y  Andzoiiied«  pr. 

Mag.  2.3 


Right 


h 
1 


m 
58 


8 

57.268 
57.103 
56.917 
56.717 
56.514 

56.317 
56.137 
55.987 
55.876 
55.813 

55.804 
55.855 
55.965 
56.133 
66.357 

66.631 
56.947 
57.298 
57.672 
58.060 

58.454 
58.843 
59.221 
59.577 
59.909 

60.208 
60.473 
60.701 
60.892 
61.041 

61.151 
61.220 


166 

186 
200 

203 
197 


180 
150 
111 
63 
_9 

51 
110 
168 
224 
274 

816 
351 
874 
888 
894 

889 
878 
856 
832 
299 

266 
228 
191 
149 
110 

60 


30 

61.250  — 
61.240  ^° 
61.192  *® 

87 

61.105 

121 
153 


60.984 
60.831 


Dedina- 
tion. 


+41  56 


0f 


46.09 
46.20  — 
45.94   ^ 


45.33 
44.39 

43.15 
41.67 
40.01 
38.25 
36.46 

34.72 
33.12 
31.71 
30.58 
29.75 


61 

94 
124 

48 
66 
76 
79 
74 

60 
41 
13 
83 
51 


29.24  ^3 
29.11  — 
29.35  ^ 


29.94 
30.87 

32.12 
33.65 
35.42 
37.37 
39.49 

41.70 
43.98 
46.26 
48.51 
50.70 

52.77 
54.71 
56.46 
57.99 
59.26 

60.25 
60.91 
61.22 


60 

93 

125 

153 
177 
195 
212 
221 

228 
228 
225 
219 
207 

104 
175 
153 
127 
99 

66 
81 


aAiietia. 
Mag.  2.2 


Right 
Ajonsioii. 


h    m 
2    2 


8 

37.944 
37.826 
37.690 
37.542 
37.389 

37.239 
37.101 
36.986 
36.899 
36.849 

36.843 
36.883 
36.973 
37.112 
37.297 

37.524 
37.787 
38.078 
38.393 
38.719 

39.050 
39.379 
39.698 
39.999 
40.279 

40.533 
40.757 
40.952 
41.113 
41.242 

4?  .340 
41.405 
41.439 


118 
186 
148 
153 
150 

138 

115 

87 

50 

6 

40 

90 

139 

185 

227 

263 
291 
315 
820 
331 

829 
819 
801 
280 
254 

224 
195 
161 
129 
98 

65 
34 
3 


41.442  — 

41.415   ^ 
66 

41.360 

41.276 

41.169 


84 
107 


DediBft- 
tian. 


+23     4 


tt 


58.44 
68.10 
57.58 
56.90 
56.09 

65.17 
54.19 
63.19 
62.22 
61.34 

50.60 
50.03 
49.69 


34 
62 
68 

81 
92 

98 
100 
97 
88 
74 

57 
34 


49.59  — 
49.77   " 

45 


50.22 
50.94 
51.91 
53.12 
54.61 


56.06 
57.73 
59.45 
61.20 
62.93 

64.59 
66.16 
67.61 
68.93 
70.08 

71.07 
71.90 
72.54 
73.02 
73.31 

73.43 
73.36 
73.11 


72 

97 
121 
130 
156 

167 
172 
175 
173 
166 

157 
145 
132 
115 
99 

S3 
64 

48 
29 
12 

7 

25 


Mean  Place 
Sec  a,  Tan  6 


12.608 
2.127 


49.28 
-1.878 


29.160 
3.242 


48.57 
+3.084 


55.208 
1.344 


30.18 
+0.899 


36.182 
1.087 


48.20 
+0.426 


D^a,  D<#a 


+0.04 
+0.3 


+0.11 
+0.6 


+0.10 
+0.3 


-0.18 
+0.5 


+0.07 
+0.3 


-0.05 
+0.5 


+0.07 
+0.3 


-0.02 
+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 


Washtncton 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
Mar.  1.1 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.6 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


/3  Txianfnll. 
Mag.  3.1 


Bight 


Mean  Place 
Sec  5,  Tan  5 


h    m 
2    4 


8 

45.043 
44.905 
44.745 
44.572 
44.393 

44.218 
44.058 
43.922 
43.820 
43.760 

43.748 
43.789 
43.886 
44.036 
44.237 

44.485 
44.772 
45.092 
45.434 
45.792 

46.155 
46.515 
46.864 
47.196 
47.504 

47.785 
48.035 
48.250 
48.432 
48.577 

48.687 
48.760 
48.798 


1S8 

160 
173 
179 
175 

100 

136 

103 

60 

12 

41 

VJ 

IfiO 

901 

248 

2S7 
820 
842 
858 
863 

860 
849 
832 
808 
281 

250 
215 
182 
145 

110 


73 
88 


DediDft- 
tfcm. 


8 


48.801  — 

48.769  '^ 
66 


48.703 
48.605 
48.478 


08 

127 


+34  36 


// 


30.81 
30.77 
30.44 
29.82 
28.95 

27.85 
26.57 
25.18 
23.72 
22.28 

20.91 
19.70 
18.69 
17.93 
17.45 

17.29 
17.46 
17.94 
18.74 
19.82 

21.15 
22.71 
24.43 
26.29 
28.23 

30.22 
32.21 
34.17 
36.06 
37.85 

39.51 
41.02 
42.36 
43.49 
44.41 

45.07 
45.48 
45.60 


4 

88 

62 

87 

110 

128 
189 
146 
144 
187 

121 

101 

76 

48 

J? 

17 

48 

80 

106 

188 

156 
172 
186 
194 
199 

199 
196 
189 
179 
166 

151 

134 

113 

92 

66 

41 
12 


43.090 
1.215 


17.20 
+0.690 


Catsiapete. 

Mag.  6.2 


Riflit 


h    m 
2    8 

8 

9.62 
9.25 
8.84 
8.41 
7.97 

7.54 
7.16 
6.82 
6.66 
6.39 

6.82 
6.36 
6.49 
6.73 
7.07 

7.61 
8.02 
8.68 
9.19 
9.83 

10.48 
11.14 
11.78 
12.39 
12.96 

13.49 
13.96 
14.36 
14.69 
14.96 

15.16 
15.26 
15.29 
15.23 
15.10 

14.89 
14.61 
14.27 


87 
41 
48 
44 
48 

89 
88 
26 
17 
_7 

8 
14 
24 
84 
44 

61 
66 
61 
64 
66 

66 

64 
61 
67 
68 

47 
89 
84 
27 
19 

11 
J 

6 
13 
21 

28 
84 


DeoUiUk 
tkm. 


+66  8 


It 


64.78 
66.66  ^ 
66.01  — 
65.81  " 
66.07   ^* 

125 

63.82 
62.11 
60.02 
67.66 
66.06 

62.42 
49.78 
47.27 
44.97 
42.96 

41.30 

40.06 

39.26 

88.92  — 

39.06  " 
60 

39.66 


171 

209 
287 
257 
266 

264 
251 
380 
201 
166 


124 
80 


40.71 

42.18 
44.03 
46.23 

48.72 
61.46 
64.38 
57.44 
60.56 

63.69 
66.75 
69.69 
72.42 
74.85 

76.94 
78.61 
79.80 


106 

147 
185 
220 
249 

378 
298 
306 
312 
813 

806 
294 
278 
243 
209 

167 
119 


poraei. 
Mag.  6.4 


Right 


h    m 
2    8 


6.296 
2.473 


44.26 
+2.262 


8 

14.907 
14.706 
14.477 
14.230 
13.978 

13.731 
13.606 
13.312 
13.164 
13.072 

13.042 
13.081 
13.190 
13.366 
13.610 

13.911 
14.263 
14.656 
16.077 
16.620 

16.969 
16.416 
16.852 
17.268 
17.666 

18.010 
18.326 
18.601 
18.832 
19.017 


302 
228 
247 
252 
247 

225 

194 

148 

92 

JO 

89 
109 
176 
244 
801 

852 
893 
433 
448 

449 

447 
436 
416 
887 
855 

816 
375 
331 
185 

138 


tlOIL 


19.156  ^ 

90 

19.246  ^ 

19.287  — 

19.280     ^ 

19.226  " 
102 

19.124 

18.979  *** 

18.795  ^®* 


+60  41 


It 


42.46 
42.90 
42.90 
42.47 
41.62 

40.39 
38.83 
37.02 
36.01 
32.90 

30.80 
28.77 
26.89 
25.26 
23.92 

22.94 
22.33 


44 

0 

48 

85 

123 

156 
181 
201 
211 
210 

303 
188 
168 
184 
96 

61 


32 
22.11  — 

22.30   ^* 
22.87  '^ 

96 

23.83 


25.14 
26.77 
28.65 
30.78 

83.08 
35.51 
38.03 
40.59 
43.14 

45.62 
48.00 
50.22 
62.21 
63.94 

66.38 
56.45 
67.12 


131 
163 
188 
318 
330 

348 
352 
356 
356 

248 

238 
222 
199 
173 
144 


{^Ceti. 
Mag.  4.6 


Bight 


107 
67 


106 
134 
186 
141 
140 

180 

111 

86 

54 

14 

80 

74 

130 

164 

304 


12.506 
1.579 


24.91 
+1.222 


h    m 
2    8 

8 

43.905 
43.799 
43.676 
43.640 
43.399 

43.269 
43.129 
43.018 
42.933 
42.879 

42.866 
42.896 
42.969 
43.089 
48.253 

43.467 
43.695 
43.963 
44.262 
44.666 

44.866 
46.173 
46.472 
46.758 
46.023 

46.264 
46.478 
46.663 
46.817 
46.941 

47.036 
47.099 
47.133 
47.140  — ' 

47.118  ^ 

48 

47.070 
46.996 
46.900 


804 


ttai. 


808 


341 


214 
185 
154 
124 
94 


64 
84 


94 

96 


+  8  28 


f# 


7.82 
6.67 
6.01 
6.86 
4.74 

4.17 
8.67 
3.27 

2.92  — 

8 

8.00 
3.31 
3.83 
4.69 
6.57 


65 
66 

65 
62 
57 

60 
40 
35 


6.76 

8.13 

9.66 

11.31 

13.02 

14.76 
16.44 
18.06 
19.56 
20.90 

22.05 
23.00 
23.72 
24.28 
24.51 

24.60 
24.61 
24.27 
23.90 
23.43 

22.89 
22.29 
21.65 


81 
63 
76 
98 
119 

137 
163 
166 

in 

173 

169 
161 
150 
185 
116 

95 
73 
51 
28 

9 

9 
24 
87 
47 
54 

60 
64 


42.264 
1.011 


2.00 
+0.149 


D^5,  D<^ 


+0.07 
+0.3 


-0.04 
+0.5 


+0.09 
+0.3 


-0.13 
+0.5 


+0.08 
+0.3 


-0.07 


+0.06 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 


Mar. 


19.2 
1.2 
11.1 
21.1 
31.1 


Apr. 


10.0 
20.0 
30.0 
May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


oCetl. 

(Mtra.) 

Var.  1.7-9.6 


Right 
Ascension. 


Mean  Place 
Sec  a,  Tan  5 


h  m 
2  15 


D^5,  D»a 


8 

16.791 
16.684 
16.558 
16.421 
16.278 

16.136 
16.002 
15.885 
15.792 
15.730 

15.706 
15.724 
15.786 
15.892 
16.042 

16.232 
16.459 
16.715 
16.993 
17.287 

17.589 
17.892 
18.188 
18.471 
18.735 

18.977 
19.191 
19.377 
19.532 
19.657 

19.752 
19.816 
19.850 


107 
128 
137 
143 
142 

134 

117 

03 

02 

18 

02 

106 

ISO 

190 

227 
256 
278 
294 
302 

303 
296 
283 
264 
242 

214 
186 
155 
125 
95 

64 
34 
6 


19.856  — 

19.833  ^ 

49 

19.784 
19.709 
19.612 


76 

97 


Declina- 
tion. 


-  3  20 


fi 


39.68 
40.56 
41.31 
41.94 
42.40 


88 
76 
63 
46 
28 


42.68  ^^ 
42.79  — 
42.70     ® 


42.39 
41.87 

41.11 
40.12 
38.91 
37.50 
35.89 

34.14 
32.27 
30.33 
28.37 
26.44 

24.60 
22.92 
21.41 
20.13 
19.11 

18.39 
17.97   ^^ 
17.85  — 
18.02   ^^ 

42 
65 


31 
52 
76 

99 
121 
141 
161 
175 

187 
194 
196 
193 
184 

168 
151 
128 
102 
72 

42 


jc  FomacU. 
Mag.  5.4 


Right 
Ascension. 


18.44 

19.09 
19.92 
20.87 
21.91 
22.99 

24.06 
25.09 
26.03 


83 

95 

104 

108 

107 

103 
94 


h   m 
2  18 


135 
153 
166 
170 
109 

158 

142 

116 

83 

45 


15.209 
1.002 


40.97 
-0.058 


+0.06 
+0.3 


0.00 
+0.6 


51.621 
51.486 
51.333 
51.167 
50.997 

50.828 
50.670 
50.528 
50.412 
50.329 

50.284 

50.283  — 

50.329  ^ 

50.422   ^ 

50.561  ^ 
183 

50.744 

50.966 

51.223 

51.505 

51.808 

52.120 
52.437 
52.748 
53.047 
53.328 

53.584 
53.812 
54.008 
54.169 
54.295 

54.387 
54.442 


222 
357 
282 
803 
312 


817 
311 
290 
281 
256 

228 
196 
161 
126 
92 

55 


20 
54.462  — 

54.449   ^^ 

54.405  ^* 
74 

54.331 

54.231  ^~ 

54.105  "• 


DecUn»- 
tkm. 


-24  10 


tt 


67.64 
68.78 
69.58 
70.05 


114 
80 
47 


70.16  — 
26 


69.90 
69.29 
68.34 
67.06 
65.48 


61 

95 
128 
158 
186 

212 
231 
349 
300 
366 

264 

257 
244 
222 
107 

163 

127 

80 


63.62 
61.50 
59.19 
56.70 
54.10 

51.44 
48.80 
46.23 
43.79 
41.57 

39.60 
37.97 
36.70 
35.84 
35.42  — 

3 

35.44 
35.89 
36.75 
38.00 
39.56 

41.35 
43.32 
45.37 
47.42 
49.40 

51.22 
52.82 
54.16 


dHydzl. 

Mag.  4^ 


Rll^t 


46 

86 
126 
150 
170 

197 
205 
305 

106 
183 

100 
184 


50.135 
1.096 


62.49 
-0.449 


+0.05 
+0.3 


+0.02 
+0.6 


h     m 
2    20 

8 

19.70 
19.15 
18.57 
17.98 
17.40 

16.83 
16.31 
15.84 
15.44 
15.10 

14.86 
14.71 
14.68 
14.74 
14.90 

15.16 
15.52 
15.96 
16.48 
17.05 

17.66 
18.29 
18.94 
19.57 
20.16 

20.71 
21.18 
21.58 
21.88 
22.08 

22.18 
22.17 
22.04 
21.81 
21.50 

21.10 
20.62 
20.10 


55 

58 
50 
58 

57 

52 
47 
40 
34 
24 

15 

0 

l€ 
20 

80 
44 

63 
57 
01 

03 
05 
08 
50 
66 

47 
40 
30 
20 
10 

1 

13 
28 
81 
40 

48 
52 


'Declina- 
tion. 


-69     1 


n 


53.64  ^ 
54.59  3^ 
54.94  — 
54.69  ^ 
63.85   ^ 

140 

52.45 

101 

237 

277 

310 

336 

356 
365 
368 
362 
348 


50.54 
48.17 
45.40 
42.30 

38.94 
35.38 
31.73 
28.05 
24.43 

20.95 
17.68 
14.73 
12.16 
10.03 


827 
295 
257 
213 
163 

»--«>107 

7.33  ,, 
6.86  — 
6.97  " 
7.70  ^ 

132 


9.02 
10.88 
13.23 
15.98 
19.03 

22.26 
25.55 
28.79 
31.83 
34.58 

36.93 
38.78 
40.11 


186 
235 
275 
805 
323 

329 
324 
804 
275 
235 

185 
133 


I  Casslopeiae. 
Mag.  4.6 


Right 
Asoenilon. 


18.136 
2.794 


39.63 
-2.608 


+0.02 
+0.3 


+0.14 
+0.6 


h     m 
2    22 

8 

26.97 
25.61 
26.18 
24.73 
24.26 

23.81 
23.40 
23.03 
22.73 
22.52 

22.41 
22.41 
22.53 
22.74 
23.06 

23.47 
23.97 
24.65 
26.16 
26.81 

26.49 
27.17 
27.84 
28.48 
29.09 

29.66 
30.17 
30.62 
31.00 
31.32 

31.55 
31.69 
31.75 
81.74 
31.64 

31.45 
31.18 
30.86 


36 
43 
45 

47 
45 

41 
37 
30 
21 
11 

0 
12 
21 
83 
41 

50 
58 
61 
65 
68 

68 
67 
64 
61 
57 

51 
45 
38 
32 
23 

14 

1 

10 
19 

27 
33 


Declina- 
tion. 


+67     2 


ft 


^'^  107 

41.95 
42.49  — 
42.48     ^ 
41.93   ^ 

108 

40.85 


39.30 


155 


37.35  ''* 

227 
253 
263 


35.08 
32.56 

29.93 
27.28 
24.72 
22.32 
20.18 


265 
256 
240 
214 
180 


18.38 

16.96 
15.96 
15.42 


143 
90 
54 

16.34  — 

38 


15.72 
16.55 
17.82 
19.48 
21.50 

23.83 
26.43 
29.23 
32.20 
35.28 

38.38 
41.45 
44.42 
47.22 
49.76 

51.98 
53.80 
55.17 


83 

127 
166 
202 
233 

260 
280 
297 
808 
310 

807 
297 
280 
254 
222 


182 
137 


22.323 
2.664 


21.13 
+2.3C1 


+0.10 
l+OA 


-0.13 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washliictoii 
MeanTuDie. 


JVL  0.3 
10.3 
20.3 
30.2 

F6b.    9.2 

19.2 
liar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June   8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 


(>CetL 
Hag.  4.3 


AaowMirm. 


Mean  Place 
Sec  «,  Tan  6 


h     m 
2    23 


8 

62.713 
52.612 
52.490 
52.355 
52.210 

52.065 
51.927 
51.805 
51.707 
51.641 

51.613 
51.628 
51.687 
51.793 
51.943 

52.135 
52.362 
52.621 
52.903 
53.200 

53.508 
53.816 
54.117 
54.407 
54.679 

54.929 
55.155 
55.352 
55.521 
55.661 

55.769 
55.848 
55.899 


101 
123 
136 
145 
145 


138 

122 

98 

66 

^ 

15 

50 

106 

150 

102 

227 
250 
282 
207 
808 

308 
301 
290 
272 
250 

226 
107 
160 
140 
108 

70 
51 


20 

55.919  — 
55.910    ® 

37 


55.873 
55.807 
55.718 


66 

80 


Dedina- 
tkjo. 


+  85 


»# 


56.32 
55.67 
55.02 
54.38 
53.78 

53.23 
52.76 
52.39 
52.16 


65 

65 
64 
60 
55 

47 
37 
23 
0 


<r  CetL 

Mag.  4.8 


Right 


52.07  — 
10 

52.17 

52.48 

52.99 

53.74. 

54.70 


55.86 
57.20 
58.69 
60.30 
61.96 

63.65 
65.29 
66.87 
68.33 
69.62 

70.72 
71.62 
72.28 
72.74 
72.96 

73.00 
72.86 
72.56 
72.16 
71.65 

71.08 
70.46 
69.81 


31 

51 

75 

06 

116 

184 
140 
161 
166 
160 

164 
158 
146 
120 
110 

00 
66 
46 
22 
4 

14 
30 
40 
51 
57 

62 
65 


h      m 
2    28 


50.991 
1.010 


51.63 
+0.142 


+0.06 
+0.3 


-0.01 
+0.6 


8 

16.374 
16.256 
16.121 
15.971 
15.813 

15.655 
15.503 
15.366 
15.254 
15.172 

15.126 
15.122 
15.164 
15.252 
15.383 

15.557 
15.770 
16.016 
16.287 
16.577 

16.878 
17.184 
17.485 
17.775 
18.050 

18.302 
18.529 
18.726 
18.893 
19.028 

19.130 

19.200 

19.238 

19.245  — ' 

19.220   ^ 
53 

19.167 

19.087 

18.982 


118 
135 
150 
158 
158 


152 

137 

112 

82 

46 

4 

42 

88 

131 

174 

213 
246 
371 
200 
301 

306 
301 
200 
275 
252 

227 
107 
167 
135 
102 

70 
38 


80 
105 


DediOA- 
tton. 


-15  35 


// 


60.47 
61.58 
62.44 
63.03 
63.34 

63.37 
63.10 
62.53 
61.68 
60.55 

59.16 
57.51 
55.65 
53.58 
51.38 

49.08 
46.73 
44.39 
42.11 
39.97 

38.02 
36.32 
34.91 
33.84 
33.15 

32.84 
32.92 
33.38 
34.18 
35.30 

36.66 
38.20 
39.87 
41.57 
43.26 

44.84 
46,29 
47.54 


111 
86 
50 
81 

_8 

37 

57 

85 

113 

130 

165 
186 
307 
320 
230 

235 
234 
228 
214 
106 

170 
141 
107 
60 
_81 

8 

46 

80 

112 

136 

154 
167 
170 
160 
158 

145 
125 


86  H.  Caasiopelfls. 
Mag.  5.3 


Right 
Aaotnsion. 


14.799 
1.038 


57.66 
-0.279 


+0.06 
+0.3 


+0.01 
+0.6 


h     m 
2    30 

8 

22.55 
22.05 
21.49 
20.89 
20.27 

19.65 
19.08 
18.57 
18.15 
17.84 

17.67 
17.63 
17.73 
17.97 
18.34 

18.84 
19.43 
20.13 
20.89 
21.71 

22.55 
23.41 
24.26 
25.09 
25.88 

26.61 
27.28 
27.87 
28.37 
28.79 

29.11 
29.30 
29.40 
29.38 
29.25 

28.99 
28.63 
28.18 


50 
56 
60 
62 
62 

57 
51 
42 
31 
17 

4 

10 
24 
37 
50 

50 
70 
76 
82 
84 

86 
85 

• 

83 
70 
73 

67 
50 
50 
42 
32 

10 
10 

2 
13 
26 

36 
45 


DeoUna- 
tion. 


+72  27 


tt 


74.46 
75.76 
76.64 


180 
78 


20 

76.74  — 

76.36  ^ 
06 

75.40 


73.94 
72.03 
69.73 
67.16 

64.42 
61.62 
58.86 
56.25 
53.86 


146 
101 
230 
257 
274 

280 
276 
361 
330 
306 


FCeCL 
Mag.  5.0 


Right 


170 

127 

82 


51.80 

50.10 

48.83 

48.01 

47.67  — 
13 

47.80 

48.41 

49.48 

50.98 

62.87 


55.12 
57.69 
60.50 
63.53 
66.69 

69.93 
73.18 
76.36 
79.38 
82.18 

84.66 
86.76 
88.38 


61 
107 
150 
180 
225 

257 
281 
303 
316 
324 

325 
318 
302 
280 
348 

210 
162 


17.917 

3.320 

+0.11  ~ 
+0.3 


54.51 
+3.166 


h     m 
2    81 


-0.17 
+0.6 


8 

38.995 
38.897 
38.777 
38.642 
38.497 

38.350 
38.208 
38.082 
37.978 
37.905 

37.869 
37.875 
37.925 
38.021 
38.161 

38.343 
38.562 
38.813 
39.088 
39.381 

39.683 
39.988 
40.289 
40.579 
40.853 

41.105 
41.334 
41.535 
41.709 
41.854 

41.969 
42.055 
42.110 


08 
120 
186 
146 

147 

142 

126 

104 

73 

36 

6 

50 

06 

140 

182 

310 
351 
375 
203 
303 

806 
301 
300 
374 
352 

220 
301 
174 
145 
115 

86 
55 


tion. 


42.135  ~ 

42.133     ^ 
33 

42.100 

42.039 

41.954 


61 
85 


+  5  14 


tt 


29.47 
28.76 
28.07 
27.43 
26.86 

26.38 
26.00 
25.75 


72 

68 
64 
67 

48 

38 
25 


25.64 -y 

25.70     • 
26 


26.06 
26.42 
27.10 
27.98 
29.08 

30.37 
31.82 
33.40 
35.08 
36.79 

38.50 
40.14 
41.68 
43.08 
44.29 

46.29 
46.04 
46.57 
46.84 


46 

68 

88 

110 

129 

145 
158 
168 
171 
171 

164 
154 
140 
121 
100 

75 
53 
27 
6 


46.90  — 
17 

46.73 

46.40 

45.92 

45.33 

44.65 


43.92 
43.19 
42.45 


33 

48 
50 
68 
73 

73 
74 


37.258 
1.004 


26.96 
+0.092 


+0.06 
+0.3 


-0.01 
+0.6 


APPARENT  PLACES  0¥  STARS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.2 
1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 

Nov.    6.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


Mean  Place 
Sec  iy  Tan  B 


Fplaetum. 

Mag.  4.7 


Right 
Asoesuion. 


h  m 
1  37 


8 

14.288 
14.175 
14.051 
13.920 
13.790 

13.667 
13.558 
13.470 
13.412 


113 
134 
181 
130 
123 

100 
88 

58 


34 

13.388  — 

10 


13.404 
13.463 
13.566 
13.713 
13.900 


14.126 
14.383 
14.664 
14.962 
15.271 

15.581 
15.883 
16.173 
16.444 
16.689 

16.907 
17.095 
17.249 
17.372 
17.463 

17.523 
17.553 
17.556 
17.632 
17.485 

17.415 
17.825 
17.218 


m 

lOS 
147 
187 
228 

267 
281 
208 
300 
310 

302 
200 
271 
245 
218 

188 

154 

123 

01 

00 

80 

J? 
34 

47 

70 

00 
107 


DecUna- 
tion. 


+  54 


It 


71 
68 
06 

00 
51 

4a 

26 


46.62 
45.91 
45.23 
44.58 
43.98 

43.47 
43.07 

42.82  ^^ 
42.72  — 

42.83  " 
32 

43.15 

43.70 

44.50 

45.51 

46.78 

48.22 
49.85 
51.60 
63.42 
55.28 

57.13 
58.91 
60.56 
62.06 
63.37 

64.45 
65.30 
65.90 
66.27 


55 

80 
101 
127 
144 

168 
176 
182 
186 
185 

178 
166 
150 
131 
108 

85 
60 
37 


66.41  ~ 
6 

66.35 

66.11 

65.72 

65.21 

64.61 


63.95 
63.24 
62.53 


34 
80 
51 
60 
66 

71 
71 


12.857 
1.004 


41.50 
•fO.089 


0Perael. 
Mag.  4.2 


Right 
Aaoe&sion. 


h     m 
1    38 


8 

36.539 
36.322 
36.087 
35.843 
35.602 

35.375 
35.176 
35.016 
34.906 
34.855 

34.868 
34.949 
35.100 
35.315 
35.591 

35.922 
36.295 
36.703 
37.134 
37.576 

38.020 
38.454 
38.870 
39.258 
39.614 

39.930 
40.204 
40.433 
40.616 
40.751 


217 

235 
244 

241 

227 


190 
160 
110 
_61 

13 

81 
151 
216 
276 
331 

878 
408 
431 
442 
444 

434 

416 


366 

316 

274 
220 
183 
136 
87 


40.838 

40.878  — 

40.871     ^ 

40.820  " 

40.726  •* 
137 

40.589 

40.416  *^ 

40.212  "* 


DecUoft- 
tlon. 


+50  16 


$t 


71.46  ^^ 
71.60  — 
71.29  *^ 
70.54  ^® 
69.39  "* 

151 

67.88 

180 
202 
216 
220 
212 

200 

176 

147 

112 

73 

50.50   ,, 
32 

50.18  — 
60.80  *' 
50.83  " 
51.76  ^ 

131 


66.08 
64.06 
61.90 
59.70 

57.58 
55.58 
53.82 
52.35 
51.23 


53.07 
64.73 
56.68 
58.90 
61.31 

63.89 
66.56 
69.27 
71.97 
74.63 

77.16 
79.54 
81.70 
83.60 
85.18 

86.41 
87.24 
87.64 


166 
106 
223 
341 
368 

367 
371 
370 


363 


338 
216 
190 
168 
123 


40 


34.455 
1.565 


62.51 
+1.204 


rCetL 
Mag.  3.6 


Right 


h     m 
1    40 


8 

19.563 
19.431 
19.289 
19.143 
18.997 

18.860 
18.739 
18.638 
18.567 


132 

142 
146 
146 
137 

121 

101 
71 


18.531  — 

4 

18.635 
18.580 
18.671 
18.807 
18.984 


19.200 
19.449 
19.723 
20.017 
20.323 

20.632 
20.934 
21.225 
21.498 
21.744 

21.962 
22.148 
22.298 
22.414 
22.494 


45 

91 
136 
177 
216 

249 
274 
294 
306 
300 

302 
201 
273 
246 
218 


186 

160 

116 

80 

47 


22.541 
22.665  — 
22.539  " 


22.496 
22.427 

22.337 
22.225 
22.099 


43 

69 
90 

112 
126 


DeeUna- 
tion. 


-16  21 


tt 


80 

67 

20 

2 


51.10 

51.90 
52.47 
62.76 
62.78  — 

27 

52.51 
51.97 
51.13 
60.03 
48.66 


54 

84 
110 
137 
162 


47.04 
45.20 
43.16 
40.97 
38.66 


184 
204 
210 
231 


238 

36.28 

33.90^ 

31.56 


29.32 
27.26 

25.42 
23.86 
22.61 
21.70 
21.17 

21.01 
21.23 
21.77 
22.63 
23.76 

25.08 
26.54 
28.06 
29.69 
31.06 

32.40 
33.57 
34.55 


234 

224 
206 

184 


166 

125 

91 

53 

J6 

23 
64 

86 
113 
183 

146 
163 
163 
147 
184 

117 
98 


18.268 
1.042 


48.80 
-0.294 


o  Pisdiun. 
Mag.  4.5 


Right 


h     m 
1    41 


114 
125 
132 
133 
127 

112 
91 
62 


8 

8.331 
8.217 
8.092 
7.960 
7.827 

7.700 

7.588 

7.497 

7.435 

7.408  — 
14 

7.422 

7.479 

7.581 

7.727 

7.915 

8.140 
8.398 
8.681 
8.981 
9.291 

9.603 

9.908 
10.201 
10.476 
10.726 

10.948 
11.142 
11.302 
11.430 
11.528 

11.693 
11.630 


57 

102 
146 
188 
225 

258 
283 
300 
310 
312 

805 
393 
375 
360 
323 


194 

100 

128 

98 

65 

37 


11.638  — 
11.619  ^® 
11.576  *^ 

68 

11.508 
11.420  ^ 
11.314  ^^ 


I>eelixia- 
tion. 


+  8  45 


It 


8.09 
7.43 
6.73 
6.05 
5.38 

4.76 
4.22 
3.79 
3.51 
3.40 

3.49 
3.82 
4.39 
5.21 
6.25 

7.52 

8.98 

10.61 

12.34 

14.13 

15.95 
17.74 
19.44 
21.02 
22.44 

23.66 
24.69 
25.48 
26.06 
26.43 

26.58 
26.56 
26.38 
26.06 
25.64 

25.12 
24.52 
23.88 


66 

70 
68 
67 
62 

54 
43 
28 
11 

9 

33 

67 

82 

104 

127 

146 
163 
173 
179 
183 

179 
170 
158 
142 
123 

103 
79 
58 
87 

J6 

2 
18 
32 
42 
52 

60 
64 


6.847 
1.012 


1.80 
+0.154 


+0.06 
+0.4 


-0.01 
+0.4 


+0.07 
+0.4 


-0.07 
+0.4 


+0.06 
+0.4 


+0.02 
+0.4 


+0.06 
+0.4 


-0.01 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WttBhlncton 
HMD  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
20.0 

29.9 

June   8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
lt.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


Mean  Place 
8eca»  Tan  6 


BTtnti. 
Mag.  4.2 


Right 
Aaowisfcffl. 


h     m 
2    38 


IVa»  DmA 

l>^,D«a 


8 

42.148 
41.978 
41.773 
41.542 
41.297 

41.049 
40.812 
40.599 
40.426 
40.300 

40.231 

40.228  — 

40.292  •* 

40.424^^ 

40.621  ^^ 
257 

40.878 


170 
205 
231 
245 
248 


237 
213 
173 
126 

60 


811 
357 
801 
416 
432 

437 
432 
420 
400 
873 

842 
806 
267 
227 
183 


46.172 

137 

46.309 

46.400  ^2 

46.442  — 

46.435  ^ 
57 


41.189 
41.546 
41.937 
42.353 

42.785 
43.222 
43.654 
44.074 
44.474 

44.847 
45.189 
45.495 
45.762 
45.989 


46.378 
46.273 
46.123 


105 
150 


Dedixuh 
tion. 


+48  53 


tt 


27.79 
28.43 


64 


28.69  — 
28.54  " 
27.99  ^ 

01 
27.08 


126 
154 
175 
180 
105 


25.82 
24.28 
22.53 
20.64 

18.69 
16.77 
14.95 
13.31 
11.90 

10.80 
10.02 

9.58 

9.52  — 

9.82  * 
65 

10.47 

11.44 

12.73 

14.28 

16.06 


102 
182 
164 
141 
110 


78 
44 


18.02 
20.14 
22.36 
24.64 
26.95 

29.24 
31.46 
33.56 
35.52 
37.27 

38.77 
39.97 
40.83 


07 

120 
155 
178 
106 

212 
222 
228 
231 
220 

222 
210 
106 
175 
150 

120 
86 


39.530 
1.521 


12.45 
•f  1.146 


+0.08 
+0.3 


-0.06 
+0.6 


y  CttLseq. 
Mag.  3.7 


Right 


h     m 
2    39 


06 
110 
185 
146 
140 

146 

182 

100 

80 

45 


8 

7.844 
7.748 
7.629 
7.494 
7.348 

7.199 
7.053 
6.921 
6.812 
6.732 

6.687 
6.684  — 
6.726  *^ 
6.812  ^ 
6.944  ^^ 

175 

7.119 
7.331 
7.575 
7.845 
8.133 

8.432 
8.735 
9.034 
9.325 
9.600 

9.855 
10.087 
10.293 
10.472 
10.623 

10.743 
10.834 
10.895 
10.926 
10.927  — 

26 

10.901 
10.844 
10.760 


212 
244 
270 
288 

200 

803 
200 

201 
275 
255 


232 
206 
170 
151 

120 

01 
61 
81 


57 
84 


DecUna- 
tkm. 


+  2  53 


n 


45.01 
44.23 
43.51 
42.86 
42.31 

41.86 
41.54 
41.38 


41.36  — 

41.54   ^® 
87 


78 
72 
65 
55 

45 

32 
16 


41.91 

42.49 
43.29 
44.29 
45.51 

46.90 
48.43 
50.09 
51.81 
53.56 

55.29 
56.92 
58.45 
59.80 
60.94 

61.85 
62.50 
62.90 


58 

80 

100 

122 

130 

153 
166 
172 
175 
178 

163 
153 
135 
114 
01 

65 
40 


63.03  — 
62.93   *^ 

82 

62.61 
62.12 
61.47 
60.72 
59.90 

59.05 
58.21 
57.39 


40 
65 
75 

82 
85 

84 
82 


6.068 
1.001 


42.48 
+0.051 


+0.06 
+0.3 


0.00 
+0.6 


xCett. 
Mag.  4.4 


Right 
Ascwmriop. 


h     m 
2    40 


s 

17.620 
17.509 
17.377 
17.229 
17.070 

16.909 
16.753 
16.610 
16.489 
16.397 


111 
132 
148 
150 
161 


156 

143 

121 

02 

55 


16.342 

16.328  — 

16.358   ^ 

16.434   ^® 

16.555  "* 
165 

16.720 


16.923 
17.159 
17.424 
17.708 

18.005 
18.308 
18.609 
18.902 
19.180 

19.437 
19.671 
19.878 
20.056 
20.203 

20.318 
20.401 
20.453 


203 
236 
265 
284 

207 


803 
301 
203 
278 
257 

234 
207 
178 
147 
115 

83 
52 


20.472  — 

20.460  ^* 
42 


20.418 
20.347 
20.249 


71 
08 


Declina- 
tion. 


-14  11 


It 


66.47 
67.61 
68.53 
69.18 
69.58 

69.69 
69.51 
69.05 
68.30 
67.28 

65.99 
64.45 
62.69 
60.73 
58.60 

56.37 
54.07 
51.77 
49.51 

47.38 

45.41 
43.68 
42.23 
41.11 
40.35 

39.97 

39.96  — 

40.34  ^ 

41.07   ^ 

42.10  *«* 
130 


114 
02 
65 
40 
11 

18 

46 

75 

102 

120 

154 
176 
106 
213 
223 

230 
230 
226 
213 
107 

173 

145 

112 

76 

88 


43.40 
44.88 
46.51 
48.19 
49.85 

51.44 
52.90 
54.19 


148 
163 
168 
166 
150 


146 
120 


15.976 
1.032 


63.85 
-0.253 


+0.06 
+0.3 


+0.01 
+0.6 


MCett. 
Mag.  4.4 


Right 
Aflososlon. 


h     m 
2    40 


04 
118 
185 
147 
151 

146 

188 

110 

70 

48 


8 

35.462 
35.368 
35.250 
35.115 
34.968 

34.817 
34.671 
34.538 
34.428 

34.306  3 

34.349  ** 

34.440  " 

34.577  ^ 
180 


34.757 
34.974 
35.224 
35.499 
35.793 

36.099 
36.407 
36.712 
37.008 
37.289 

37.550 
37.789 
38.001 
38.187 
38.343 

38.471 
38.569 
38.637 
38.674 


217 
250 
275 
204 
806 

808 
305 
206 
281 
261 


230 
212 
186 
156 
128 

08 
68 
87 
8 


38.682  — 

24 

38.658 
38.605 
38.523 


53 

82 


tloo. 


+  9  46 


n 


27.29 
26.69 
26.07 
25.46 
24.87 

24.31 
23.81 
23.39 
23.09 
22.93 

22.92 
23.11 
23.49 
24.10 
24.91 

25.92 
27.13 
28.48 
29.96 
31.52 

33.11 
34.69 
36.22 
37.64 
38.92 

40.02 
40.94 
41.63 
42.13 
42.41 

42.50 
42.44 
42.21 
41.87 
41.43 

40.92 
40.36 
39.77 


eo 

62 
61 
59 

50 
43 
30 

16 
1 

19 
38 

61 

81 

101 

121 
135 
148 
156 
150 

158 
153 
142 
128 
110 

92 
69 
50 
28 
9 

6 
23 
34 
44 

51 

56 
59 


33.633 
1.015 


22.69 
+0.172 


+0.06 
+0.8 


-0.01 
+0.6 


APPARENT  PLACES  OP  STARS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


Mhincton 
MnTuM. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 


Mar. 


19.2 
1.2 
11.1 
21.1 
31.1 


Apr. 


10.1 
20.0 
30.0 
May  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


lyPersei. 
Mag.  3.9 


Rigbt 
AboqdsIoii. 


b     m 
2    44 


8 

49.659 
49.453 
49.204 
48.925 
48.628 

48.327 
48.038 
47.777 
47.559 
47.397 

47.302 
47.279 
47.334 
47.468 
47.677 

47.955 
48.298 
48.693 
49.130 
49.599 

50.087 
50.582 
51.073 
51.553 
52.012 

52.443 
52.839 
53.196 
53.509 
53.776 


206 
249 
279 
297 
301 

289 
261 
218 
162 
95 


55 
134 
200 
278 

343 
395 
437 
469 
488 

495 
491 
480 
459 
431 

396 
367 
313 
267 
216 

53.992  ^^^ 
54.154  ^^ 
54.261 
54.309  — 
54.298  " 

69 


54.229 
54.102 
53.920 


127 
182 


Deelina- 
tkm. 


+55  33 


#/ 


98 
49 


53.53 
54.46 
54.95 
55.00  — 
54.59  *^ 

85 
53.74 
52.49 
50.89 
49.03 
46.95 

44.77 
42.57 
40.45 
38.47 
36.71 

35.23 
34.10 
33.32 
32.94 
32.93  — 

40 

33.33 
34.10 
35.23 
36.67 
38.40 


125 
160 
186 
206 
218 

220 
212 
198 
176 
148 


113 
78 
38 


40.38 
42.57 
44.91 
47.37 
49.91 

52.46 
54.99 
57.43 
59.74 
61.83 

63.68 
65.21 
66.38 


77 
113 
144 
173 
198 

219 
234 
246 
254 
255 

253 
244 
281 
209 
185 


153 
117 


41AiietU. 

Mag.  3.7 


Right 
Aaomakm. 


b  m 
2  45 


8 

14.770 
14.666 
14.535 
14.383 
14.215 

14.044 
13.879 
13.727 
13.601 
13.509 

13.458 
13.455 
13.503 
13.601 
13.749 

13.945 
14.181 
14.455 
14.756 
15.077 

15.410 
15.748 
16.082 
16.407 
16.716 

17.006 
17.271 
17.510 
17.720 
17.901 

18.049 
18.165 
18.248 
18.298 


104 
131 
152 
168 
171 

165 

152 

126 

92 

51 

3 

48 

98 

148 

196 

236 
274 
301 
321 
333 

338 
334 
325 
309 
290 

265 
239 
210 
181 
148 

116 
83 
50 


13 

18.311  — 
21 

18.290 
18.233 
18.145 


57 

88 


DeclliiA- 
tkm. 


+26  55 


tt 


48.48 
48.42 
48.16 
47.74 
47.14 

46.38 
45.51 
44.55 
43.56 
42.58 

41.66 
40.86 
40.23 
39.78 


6 
26 

42 
60 
76 

87 
96 
99 
98 
92 

80 
63 
45 


20 

39.58  — 

3 

39.61 
39.90 
40.44 
41.22 
42.20 


43.38 
44.69 
46.11 
47.60 
49.13 

50.64 
52.11 
53.52 
54.84 
56.04 


57.13 
58.10 
58.93 
59.61 
60.15 

60.54 
60.76 
60.79 


29 

54 

78 

98 

118 

131 
142 
149 
153 
151 

147 
141 
132 
120 
109 

97 
83 
68 
54 
39 

21 

4 


/9Foxnaoia. 
Mag.  4.5 


Right 
Aactmston. 


b     m 
2    45 


8 

43.647 
43.494 
43.319 
43.128 
42.926 

42.721 
42.523 
42.340 
42.182 
42.056 


153 
175 
191 
202 
205 

198 
183 
158 
126 

87 


41.969  ^j 
41.928  — 
41.934     • 


41.991 
42.098 

42.254 
42.455 
42.696 
42.969 
43.268 

43.585 
43.912 
44.240 
44.561 
44.867 

45.154 
45.414 
45.643 
45.838 
45.995 

46.114 

46.195 

46.235 

46.237  — 

46.200  ^^ 
78 


57 
107 
156 

201 
241 
273 
299 
317 

327 
328 
321 
306 
287 

260 
229 

195 
157 
119 

81 
40 


Dedina- 

tiOD. 


-32  44 


// 


51.80 
53.23 
54.25 
54.86 


143 

102 

61 


17 
55.03  — 

27 

54.76 
54.08 
52.99 
51.51 
49.69 


47.55 
45.14 
42.49 
39.69 
36.77 

33.80 
30.86 
28.02 
25.36 
22.93 

20.81 

19.07 

17.76 

16.91   3, 

16.56  — 
15 


16.71 
17.36 
18.48 
20.03 
21.94 


68 
109 
148 
182 
214 

241 
265 
280 
292 
297 

294 
284 
266 
248 
212 

174 
131 

86 


46.127 
46.020 
45.884 


107 
136 


24.15 
26.54 
29.04 
31.55 
33.97 

36.21 
38.18 
39.82 


65 
112 
155 
191 
221 

239 
250 
251 
242 
224 

197 
164 


<r  Axletis. 
Mag.  5.5 


Right 


h     m 
2    47 


8 

2.963 
2.871 
2.753 
2.616 
2.466 

2.310 
2.158 
2.019 
1.902 
1.816 

1.766    ^ 

1.760  — 

1.800  ^ 

1.887   ^^ 

2.021  ^^ 
178 


92 
118 
137 
150 
156 

152 

139 

117 

86 

50 


2.199 
2.417 
2.668 
2.945 
3.242 

3.552 
3.866 
4.177 
4.479 
4.767 


218 
251 
277 
297 
310 


314 
311 
302 
288 
270 


5.037 
5.283 
5.504 
5.699 
5.866 

6.003 
6.110 
6.187 
6.234 
6.248 

6.230 
6.182 
6.103 


246 
221 
195 
167 
137 

107 

n 

47 
14 

18 

48 
79 


Dedina- 
tion. 


+14  44 


It 


61.97 
61.52 
61.01 
60.45 
59.86 

59.25 
58.65 
58.08 
57.57 
57.16 


45 
51 
56 
59 
61 

60 
57 
51 
41 
27 


56.89 
56.78  — 
56.86     ® 


57.15 
57.65 

58.37 
59.28 
60.39 
61.65 
63.02 

64.48 
65.97 
67.45 
68.89 
70.23 

71.44 
72.51 
73.41 
74.13 
74.68 

75.05 
75.25 
75.33 
75.27 
75.11 

74.85 
74.51 
74.09 


29 
50 
72 

91 
111 
126 
137 
146 

149 
148 
144 
134 
121 

107 
90 
72 
55 
37 

20 

8 

6 
16 
26 

34 
42 


Mean  Place 
Sec  a,  Tan  6 


46.664 
1.768 


37.25 
+1.458 


12.683 
1.122 


39.06 
+0.508 


42.041 
1.189 


44.18 
-0.643 


1.045 
1.034 


56.15 
+0.263 


D^a,  D»a 
IV<,  D«3 


+0.09 
+0.3 


-0.07 
+0.7 


+0.07 
+0.3 


-0.03 
+0.7 


+0.05 

;+0.^ 


+0.03 


+0.07 


-O.OI 
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Washington 
Mean  Time. 


Jan. 


Feb. 


Mar. 


0.3 
10.3 
20.3 
30.3 

9.2 

19.2 
1.2 
11.2 
21.1 
31.1 


Apr. 


10.1 
20.0 
30.0 
May  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.6 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


Mean  Place 
Sec  a,  Tan  i 


r>  Eridani. 

Mag.  4.8 


Right 
Ascension. 


h  m 
2  47 


s 

23.420 
23.299 
23.155 
22.994 
22.822 

22.647 
22.476 
22.319 
22.182 
22.076 


121 
144 
161 
172 
176 


171 
157 
137 
106 
70 


22.006  ^ 
21.977  — 
21.994  " 


22.058 
22.169 

22.324 
22.521 
22.752 
23.015 
23.299 

23.598 
23.906 
24.214 
24.513 
24.800 

25.067 
25.311 
25.527 
25.714 
25.868 

25.988 
26.076 
26.129 
26.147 
26.132 

26.085 
26.006 
25.898 


64 

111 

155 

107 
231 
263 
284 
299 

308 
308 
299 
287 
267 

244 
216 
187 
154 
120 

88 
53 
18 

15 

47 

79 
106 


I>eclina- 
tion. 


-21  19 


f/ 


78.50 
79.80 
80.81 
81.50 
81.84 

81.84 
81.49 
80.81 
79.80 
78.48 

76.86 
74.98 
72.87 
70.57 
68.13 

65.58 
63.01 
60.48 
58.04 
55.76 

53.71 
51.95 
50.53 
49.49 
48.87 

48.68 
48.93 
49.60 
50.66 
52.05 

53.73 
55.60 
57.61 
59.65 
61.66 

63.56 
65.26 
66.75 


130 

101 

09 

34 

0 

35 

68 

101 

132 

162 

188 
211 
230 
244 
265 

257 
253 
244 
228 

206 

176 
142 
104 
62 
J9 

25 

67 

106 

139 

168 

187 
201 
204 
201 
190 

170 
149 


21.773 

1.074 


73.77 
-0.891 


T  Persei. 
Mag.  4.1 


Right 
Ascension. 


h  m 
2  48 


s 

33.151 
32.969 
32.747 
32.493 
32.222 

31.946 
31.680 
31.437 
31.234 
31.082 

30.992 
30.968 
31.018 
31.140 
31.334 

31.592 
31.910 
32.278 
32.686 
33.123 

33.579 
34.043 
34.505 
34.955 
35.388 

35.794 
36.170 
36.509 
36.808 
37.064 

37.274 

37.435 

37.544 

37.600 

37.601  ~ 
54 

37.547 

37.439  ^* 

37.282  **^ 


182 
222 
254 
271 
276 


266 
243 
203 
152 
90 

24 

50 
122 
194 
258 

318 
368 
408 
437 
466 

464 
462 
460 
483 
406 

376 
339 
299 
256 
210 

161 

109 

66 


Dedtna- 
tion. 


+52  25 


ft 


84 
46 


70.60 
71.44 
71.90 
71.92  ~ 

71.51   *^ 

81 


70.70 
69.50 
67.99 
66.22 
64.27 

62.22 
60.16 
58.17 
56.33 
54.71 

53.36 
52.34 
51.67 
51.37 
51.44 

51.87 
52.66 
53.78 
55.19 
56.87 

58.77 
60.87 
63.10 
65.43 
67.82 

70.22 
72.59 
74.87 
77.01 
78.97 

80.69 
82.11 
83.18 


120 
151 
177 
195 
205 


206 
199 
184 
162 
135 


102 

67 

JO 

7 
43 

79 
112 
141 
168 
190 

210 
223 
233 
239 
240 

237 
228 
214 
196 
172 

142 
107 


30.287 
1.640 


66.17 
+1.300 


17  Eridani. 
Mag.  4.0 


Right 
Asoe^ion. 


h     m 
2    52 


s 
29.922 

29.824 
29.700 


98 

124 
141 


29.559 
29.405  ^" 

159 


29.246 
29.089 
28.943 
28.819 
28.721 


28.659 
28.637 
28.659 
28.726 
28.839 

28.994 
29.189 
29.418 
29.675 
29.953 

30.245 
30.543 
30.842 
31.134 
31.414 

31.675 
31.916 
32.130 
32.318 
32.476 

32.605 
32.704 
32.771 
32.807 
32.812  — 

27 
32.785 
32.728 
32.642 


157 

146 

124 

98 

62 

22 

22 

67 
113 
155 

196 
229 
267 
278 
292 

298 
299 
292 
280 
261 

241 
214 
188 
168 
129 

99 
67 
86 


67 

86 


Dedlna- 
tion. 


-  9  12 


// 


111 
93 
71 
50 
25 


72.69 
73.80 
74.73 
75.44 
75.94 

76.19  2 
76.21  — 
75.98   ^ 

49 
74 
98 


75.49 
74.75 

73.77 
72.53 
71.08 
69.41 
67.58 

65.60 
63.53 
61.41 
59.32 
57.28 

55.37 
53.66 
52.17 
50.97 
50.07 


124 
145 
167 
183 
198 

207 
212 
209 
204 
191 


171 

149 

120 

90 

64 


49.53 

49.33  — 

49.49   ^* 

49.97   *® 

50.76   ^ 
108 


51.79 
53.04 
54.42 
55.89 
57.37 

68.81 
60.17 
61.38 


125 
138 
147 
148 
144 

136 
121 


28.190 
1.013 


71.26 
-0.162 


€  Arielis  (mean). 
Mag.  4.6 


Right 
AsOMisfcwii 


h     m 
2    64 


s 
36.631 
36.539 
36.418 
36.276 
36.119 

35.956 
35.794 
35.645 
35.519 
35.422 


92 
121 

142 
157 
163 

163 

149 

126 

97 

67 


35.365 
35.352  — 
35.387  ^ 
35.471  ^ 
35.604^ 

178 

35.782 

220 
256 
282 
806 
817 

324 
823 
314 
299 
288 

200 
236 
209 
181 
151 


36.002 
36.257 
36.539 
36.844 

37.161 
37.485 
37.807 
38.121 
38.420 

38.703 
38.963 
39.199 
39.408 
39.689 


39.740 
39.860 
39.950 
40.006 


120 

90 

66 


40.030  — 
12 

40.018 

39.972 

39.896 


46 
76 


tion. 


+21     1 


It 


24 
35 
46 
56 
65 

71 
74 
74 
9» 
59 

48 
29 


8.96 
8.72 
8.37 
7.91 
7.35 

6.70 
5.99 
6.26 
4.61 
3.83 

3.24 

2.76 

2  47 

•  '    11 

2.36- 
2.46  '' 

34 

2.80 
3.86 
4.13 
6.08 
6.22 

7.48 

8.83 
10.23 
11.66 
13.04 

14.37 
16.61 
16.73 
17.72 
18.68 

19.29 
19.87 
20.31 
20.63 
20.82 

20.90 
20.86 
20.70 


55 

78 

95 

114 

126 

135 
140 
142 
139 
133 

124 

112 

99 

86 

71 

68 

44 

82 

19 

8 

4 
16 


34.687 
1.071 


1.67 
+0.884 


+0.06 
+0.8 


+0.02 
+0.7 


+0.08 
+0.3 


-0.06 
+0.7 


+0.06 
+0.8 


+0.01 
+0.7 


+0.07 
+0.8 


-0.02 
+0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


'•shingtaii 
eanTune. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.9 

JtQy    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    6.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.3 


Mean  Place 
Sec  a,  Tan  £ 


/SPersei. 

(AlnoL) 

Var.  2.1-3.2 


Right 
Aaoension. 


h    m 
3    2 

s 
56.031 
65.911 
65.754 
55.569 
55.364 


120 
157 
185 

ao5 

214 


55.150 
54.940 
54.744 
54.576 
64.446 


210 

196 

168 

130 

82 


64.364 

64.335  — 

54.364   ^ 

54.455  " 

54.603  ^*® 
203 

54.806 

254 
297 
332 
359 
375 

385 

385 
378 
365 
344 

322 
293 
263 
230 
194 

157 

116 

75 

31 

13 


55.060 

65.357 
66.689 
56.048 

66.423 
66.808 
57.193 
57.571 
57.936 

68.280 
58.602 
58.895 
69.158 
59.388 

59.582 
59.739 
59.855 
59.930 
59.961 

59.948 
69.891 
59.790 


57 

101 


Dedlna- 
tion. 


+40  38 


n 


62.30  ^ 
62.82 
63.06  — 
62.98     ^ 
62.59  ^ 

09 


61.90 
50.96 
49.77 
48.42 
46.96 


46.43 
43.94 
42.53 
41.28 
40.22 

39.42 
38.87 
38.63 
38.67 
39.02 

39.66 
40.64 
41.66 
42.97 
44.45 

46.07 
47.77 
49.53 
61.32 
63.11 

54.87 
56.57 
58.18 
69.67 
61.02 

62.17 
63.11 
63.79 


94 
119 
135 
147 
152 

149 
141 
125 
106 
80 

55 
24 

4 

35 
63 

89 
112 
131 
148 
162 

170 
176 
179 
179 
176 

170 
161 
149 
135 
115 

94 
68 


53.513 
1.318 


40.41 
+0.859 


+0.08 
+0.3 


-0.04 
+0.7 


aAzietlB. 

Mag.  4.5 


Right 
Ascension. 


h    m 
3    6 


s 
61.730 
61.645 
61.530 
61.393 
61.238 

61.073 
60.909 
60.756 
60.621 
60.617 


85 
115 
137 
155 
165 

164 
154 
134 
104 
67 


60.450 

60.426  — 

60.448   " 

60.620   ^^ 

60.639  "* 
165 

60.804 

208 

248 

273 

295 

812 

318 
319 
313 
302 
286 


61.012 
61.255 
61.528 
61.823 

62.135 
62.463 
62.772 
63.085 
63.387 


63.673 
63.939 
64.183 
64.400 
64.692 

64.754 
64.888 
64.989 
65.058 
66.093 

66.095 
65.060 
64.992 


266 
244 
217 
192 
162 

134 

101 

69 

35 

2 

35 

68 


DecUna- 
tion. 


+19  25 


ft 


26 
35 
44 
53 
50 

63 
66 
64 
50 
51 

38 
21 


22.91 
22.66 
22.30 
21.86 
21.33 

20.74 
20.11 
19.46 
18.81 
18.22 

17.71 

17.33 

17.12 

17.08  — 

17.26   " 
37 

17.62 

18.21 

19.00 

19.96 

21.07 

22.30 
23.60 
24.94 
26.28 
27.68 

28.81 
29.92 
30.92 
31.79 
32.50 

33.08 
33.52 
33.84 
34.03 


50 

79 

95 

112 

123 

130 
134 
134 
130 
123 

111 

100 

87 

71 

58 

44 
82 
10 


34.13  — 
1 

34.12 

34.01   " 

33.80   ^ 


59.641 
1.060 


16.67 
+0.353 


+0.07 
+0.3 


-0.02 
+0.7 


ISBxidaai. 
Mag.  4.0 


Right 


h   m 
3    8 

8 

39.479 
39.349 
39.191 
39.013 
38.819 

38.618 
38.419 
38.230 
38.063 
37.923 

37.820 
37.758 


130 
158 
178 
194 
201 

199 
189 
167 
140 
103 

62 


37.744  — 
37.778  ^' 
37.862  ^ 

132 

37.994 

177 
219 
253 
279 
301 


38.171 
38.390 
38.643 
38.922 

39.223 
39.636 
39.866 
40.170 
40.476 

40.766 
41.034 
41.276 
41.488 
41.667 


313 
319 
315 
306 
290 


268 
242 
212 
179 
145 


107 
69 


41.812 

41.919 

41.988  3^ 

42.019  — 

42.013     * 
43 

41.970 

41.890 

41.776 


80 
114 


Dedimh 
tkm. 


-29  17 

87.83 
89.39 
90.59 
91.41 
91.81 


91.81 
91.39 
90.57 
89.37 
87.81 

85.94 
83.76 
81.35 
78.72 
75.96 

73.11 
70.25 
67.43 
64.75 
62.27 

60.06 
68.16 
66.67 
66.62 
55.05 

54.97 
65.37 
56.26 
67.68 
59.30 

61.33 
63.58 
66.99 
68.44 
70.85 

73.12 
75.17 
76.94 


156 

120 

82 

40 

0 

42 
82 

120 
156 
187 

218 
241 
263 
276 
285 

286 
282 
268 
248 
222 

189 

149 

105 

57 

8 

40 

89 

132 

172 

203 

225 
241 
245 
241 
227 


205 
177 


37.749 
1.147 


80.91 
-0.561 


+0.06 
+0.^ 


+0.03 


48  H.  Cephei. 
Mag.  5.5 


Right 
Asosnskui. 


h    m 
3    9 

s 

66.48 
65.87 
65.13 
64.30 
63.42 

62.52 
61.64 
60.83 
60.11 
59.54 

59.12 

68.88 

68.83  — 

58.97   " 
33 

51 


61 
74 
83 
88 

90 

88 

81 
72 
57 
42 

24 


59.30 

69.81 
60.48 
61.30 
62.24 
63.27 

64.38 
65.53 
66.70 
67.87 
69.01 

70.11 
71.14 
72.09 
72.94 
73.66 

74.26 
74.72 
75.00 


67 

82 

94 

103 

HI 

115 
117 
117 
114 
110 

103 
95 
85 
72 
60 

46 
28 


75.13  — 

75.08     * 

21 


74.87 
74.49 
73.96 


38 
53 


DmUim- 
tton. 


+77  26 


n 


37.75 
39.64 
41.00 
41.81 


189 

136 

81 


23 
42.04  — 


41.66 
40.70 
39.21 
37.26 
34.92 

32.29 
29.48 
26.60 
23.74 
21.01 

18.50 
16.28 
14.40 
12.94 
11.92 

11.37 

11.28  — 

11.67  ^ 

12.52  ^ 

13.81  ^® 
171 

15.62 


96 

149 
196 
333 
268 

281 
288 

286 
273 
251 

222 
188 
146 
103 
66 


17.60 
20.01 
22.73 
25.67 

28.80 
32.04 
35.31 
38.54 
41.62 

44.50 
47.07 
49.23 


206 
241 
273 
294 
313 

324 
327 
323 
308 
288 

257 
216 


59.384 

4.599 


20.41 
+4.489 


+0.16 


-0.20 
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Wi 


aahincton 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.3 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

Jvly    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.4 


Mean  Place 
Sec  a,  Tan  d 


e  IBrtdanl. 
Mag.  4.3 


Right 
Asoensioii. 


h     m 
3    16 


8 

43.338 
43.163 
42.956 
42.725 
42.477 

42.221 
41.968 
41.728 
41.510 
41.323 

41.178 
41.080 
41.036 
41.047 
41.115 

41.240 
41.418 
41.646 
41.918 
42.225 

42.560 
42.915 
43.280 
43.645 
44.003 

44.345 
44.663 
44.951 
45.205 
45.416 

45.585 
45.707 
45.781 


175 
207 
231 
248 
256 


253 
240 
218 
187 
145 


98 
44 

11 

68 

125 

178 
228 
272 
307 
335 

355 
365 
865 
358 
342 

318 
288 
254 
211 
169 

122 

74 


25 
45.806  — 

45.784   ^ 
69 

45.715 

45.602  ^^^ 

45.448  ^" 


Dedina- 
tlon. 


-43  22 


II 


53.70 
55.48 
56.82 
67.67 


178 

134 

85 


35 

58.02  — 

16 

57.86 


57.19 
56.06 
54.49 
52.50 

50.17 
47.51 
44.60 
41.49 
38.26 

34.98 
31.73 
28.58 
25.63 
22.95 

20.59 
18.65 
17.19 
16.25  ^ 

39 

15.86  — 

18 

16.04 
16.78 
18.07 
19.86 
22.05 


67 
113 
157 
199 
233 

266 
291 
311 
323 
328 

325 
315 
296 
268 
236 


194 

146 

94 


24.61 
27.40 
30.34 
33.31 
36.20 

38.88 
41.30 
43.35 


74 
129 
179 
219 
256 

279 
294 
297 
289 
268 

242 
205 


41.552 
1.376 


43.88 
-0.945 


+0.04 
+0.3 


+0.04 
+0.8 


iHydzl. 
Mag.  5.5 


Right 
AflocDskm. 


h     m 
3     17 


s 

59.91 
58.98 
57.97 
56.90 
55.80 

54.70 
53.63 
52.62 
51.69 
50.86 

50.17 
49.61 
49.22 
48.98 
48.92 

49.04 
49.32 
49.77 
50.36 
51.09 

51.93 
52.85 
53.84 
54.85 
55.86 

56.84 
57.75 
58.56 
59.24 
59.77 


93 
101 
107 
110 
110 

107 

101 

93 

83 

69 

56 
39 
24 
_6 
12 

28 
45 
59 
73 
84 

92 

99 

101 

101 

98 

91 
81 
68 
53 
86 


60,13 

60.30  — 
60.29     ^ 


60.08 
59.69 

59.13 
58.41 
57.56 


21 

89 
56 

72 
85 


D«eUii»* 
tlon. 


-77  40 


It 


79.15 
80.79 
81.89 
82.36 
82.26 

81.58 
80.32 
78.58 
76.38 
73.75 

70.80 
67.58 
64.17 
60.61 
57.01 

53.48 
50.06 
46.87 
43.95 
41.41 


161 

110 

47 

10 
68 

126 
174 
220 
263 
295 

322 
341 
356 
360 
353 

342 
319 
292 
254 
210 


^»-»l  160 

37.71 ,01 
36.70 

36.27  — 

36.43   " 

80 

37.23 

142 
193 
245 
285 
316 

333 
341 
335 
815 
287 

246 

198 


38.65 
40.58 
43.03 
45.88 

49.04 
52.37 
55.78 
59.13 
62.28 

65.15 
67.61 
69.59 


56.939 
4.688 


65.55 
-4.580 


-0.03 
+0.3 


+0.20 
+0.8 


aPerseL 

Mag.  1.9 


Right 
Ion. 


h   m 
3  18 


s 
34.850 
34.712 
34.527 
34.305 
34.058 

33.795 
33.535 
33.289 
33.072 
32.898 

32.776 
32.716 
32.723 
32.798 
32.942 

33.151 
33.418 
33.739 
34.102 
34.500 

34.921 
35.356 
35.797 
36.234 
36.660 

37.066 
37.450 
37.805 
38.127 
38.412 


138 
185 
222 
247 
263 

260 
246 
217 
174 
122 

60 

7 

75 
144 
209 

267 
321 
863 
898 
421 

435 
441 
437 
426 
406 

384 
355 
822 
285 
245 


38.657  ^, 

38.858 

39.012  ^^ 

39.116  ^ 

39.166  — 
5 


39.161 
39.102 
38.990 


59 

112 


DflcUna- 
tion. 


+49  34 

II 

39.05 

40.02   ^ 

40.65 

40.90  — 

40.77   " 
50 


40.27 
39.39 
38.19 
36.73 
35.05 

33.24 
31.38 
29.54 
27.79 
26.21 

24.85 
23.75 
22.95 
22.46 


88 
120 
146 
168 
181 

186 
184 
175 
158 
136 

110 
80 
49 


22.31  — 
17 

22.48 

22.97 

23.76 

24.84 

26.15 


27.68 
29.40 
31.25 
33.23 
35.27 

37.36 
39.46 
41.52 
43.49 
45.34 

47.00 
48.45 
49.61 


49 

79 

106 

131 

153 

172 
186 
108 
204 
209 

210 
206 
197 
185 
166 

145 

116 


31.876 
1.542 


26.37 
+1.174 


+0.08 
+0.3 


-0.05 
+0.8 


o^aoil. 
Mag.  3.8 


Right 
AsoeDsion. 


h  m 
3  20 


s 

29.131 
29.055 
28.951 
28.821 
28.672 

28.514 
28.353 
28.199 
28.061 
27.950 


76 

104 
130 
149 
158 

161 
154 
138 
111 

78 


27.872  ^ 
27.834  — 
27.839  * 
27.891  *^ 
27.989   ®® 

141 

28.130 


28.314 
28.533 
28.784 
29.057 

29.346 
29.646 
29.949 
30.249 
30.540 

30.818 
31.077 
31.317 
31.533 
31.725 

31.890 
32.028 
32.134 
32.209 
32.253 

32.262 
32.237 
32.179 


184 
219 
251 
273 
289 


800 
303 
800 
291 
278 

259 
240 
216 
192 
165 


138 

106 

75 

44 

_9 

25 

58 


Dedloa- 
tion. 


+  8  44 


II 


43.63 
42.99 
42.37 
41.78 
41.23 

40.73 
40.30 
39.95 
39.72 


64 
62 
50 
55 
50 

43 
35 
23 


12 

39.60  — 
3 


39.63 
39.84 
40.22 
40.78 
41.55 


42.50 
43.62 
44.87 
46.23 
47.66 

49.12 
50.57 
51.95 
53.23 
54.35 

55.31 

56.06 

56.60 

56.92 

57.03  — 
7 

56.96 

56.71 

56.32 

55.83 

55.26 


21 

38 
56 
77 
95 

112 
125 
136 
143 
146 

145 
138 
128 
112 
96 

75 
54 
32 


54.64 

54.00 
53.35 


25 
89 
49 
57 
62 

64 
65 


27.115 
1.012 


40.90 
+0.154 


+0.06 
+0.3 


-0.01 
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Washinston 
MetnTune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 


7Hydxl. 
Mag.  3.2 


Mar. 


19.2 
1.2 
11.2 
21.2 
31.1 


Apr. 


10.1 
20.1 
30.1 
May  10.0 
20.0 

-30.0 

June    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Nov.    6.6 

16.5 

26.5 

Dec.    6.6 

16.4 
26.4 
36.4 


Bight 
AsoBHsJon. 


Mean  Place 
Sec  a,  Tan  6 


h     m 
3    48 

s 
31.63 
30.97 
30.23 
29.40 
28.54 

27.66 
26.78 
25.93 
25.14 
24.41 

23.77 
23.24 
22.84 
22.56 
22.42 

22.41 
22.56 
22.84 
23.24 
23.76 

24.39 
25.10 
25.87 
26.68 
27.50 

28.32 
29.10 
29.82 
30.44 
30.97 

31.37 
31.64 


66 
74 
83 
86 
88 

88 
85 
79 
73 
64 

63 
40 
28 
14 
1 

15 
28 
40 
62 
68 

71 
77 
81 
82 
82 

78 
72 
62 
63 
40 

27 


31.74  i? 
31.71     ^ 


31.51 

31.18 
30.71 
80.12 


20 
83 

47 
60 


I>edlli»- 
tkm. 


-74  28 


ff 


87.58 
89.69 
91.27 
92.28 
92.71 

92.56 
91.85 
90.59 
88.84 
86.64 

84.04 
81.10 
77.91 
74.52 
71.00 

67.46 
63.97 
60.61 
57.48 
54.65 

62.22 
60.25 
48.80 
47.94 


211 
168 
101 
_43 
15 

71 
126 
176 
220 
260 

294 
319 
339 
352 
354 

349 
336 
813 
283 
243 

197 

146 

86 


jTenei. 

Mag.  2.9 


Right 
AacwMJop. 


47.68  — 
38 

48.06 


49.06 
60.65 
62.79 
65.41 

68.42 
61.70 
65.13 
68.60 
71.97 

76.11 
77.94 
80.34 


100 
160 
214 
262 
301 

328 
343 
347 
337 
314 

283 
240 


28.590 

3.789 


74.96 
-3.602 


-0.02 
+0.2 


+0.13 
+0.8 


h     m 
3    49 


8 

4.704 
4.637 
4.530 
4.389 
4.219 

4.031 
3.835 
3.643 
3.466 
3.317 

3.203 
3.133 


67 
107 

141 

170 
188 

196 
192 
177 
149 
114 

70 


3.113  — 

3.146  ^ 

3.232  ^ 
138 

3.370 

3.557  ^" 


231 
268 
298 
321 


3.788 
4.056 
4.354 

4.675 
6.011 
6.356 
6.702 
6.043 

6.375 
6.692 
6.990 
7.268 
7.520 

7.746 
7.941 
8.103 
8.228 
8.313 

8.357 
8.358  — 
8.314  ^ 


336 
346 
346 
341 
332 

817 
208 
278 
262 
226 


196 

162 

126 

85 

44 


tion. 


+31  38 


tt 


45.66 
46.02 
46.21 


36 
19 


9  H.  Camelop. 
Mag.  5.2 


Right 
AaofDsioii. 


46.23  — 

46.06   " 
36 

45.70 

45.16 

44.45 

43.62 

42.70 


41.74 
40.78 
39.87 
39.07 
38.41 

37.92 
37.63 
37.53 
37.65 
37.98 

38.49 
39.18 
40.00 
40.94 
41.97 

43.05 
44.15 
45.27 
46.37 
47.44 

48.47 
49.46 
60.37 
51.23 
52.02 

62.70 
63.28 
63.74 


64 

71 
83 
92 
96 

96 
91 
80 
66 
49 

29 
10 

12 
33 
61 

60 

82 

94 

103 

108 

110 
112 
110 
107 
103 

96 
92 
86 
79 
68 

68 

46 


2.169 
1.176 


38.89 
+0.616 


+0.07 
+0.2 


-0.02 
+0.8 


h     m 
3    50 

8 

17.16 
16.98 
16.75 
16.45 
16.11 

15.75 
15.37 
15.01 
14.67 
14.39 

14.16 
14.02 
13.95 
13.97 
14.08 

14.28 
14.57 
14.92 
15.34 
16.81 

16.32 
16.86 
17.42 
17.99 
18.55 

19.11 
19.64 
20.13 
20.60 
21.02 

21.39 
21.70 
21.95 
22.14 
22.25 

22.28 
22.23 
22.11 


18 
23 
30 
34 
36 

38 
36 
84 
28 
23 

14 

7 

2 
11 
20 

29 
86 
42 
47 
61 

64 
66 
67 
66 
66 

63 
49 
47 
42 
37 

31 
26 
19 
11 
J 

6 
12 


Dfldin*- 
tlon. 


+60  52 

34.50 

166 

36.15  ,^ 

38.29 

38.70  — 
6 


38.64 
38.12 
37.17 
35.80 
34.09 

32.13 
29.97 
27.72 
25.46 
23.26 

21.22 
19.37 
17.79 
16.53 
15.58 


52 

95 

137 

171 

196 

216 
226 
226 
220 
204 

186 

168 

126 

96 

68 


15.00  ^ 
22 

14.78  — 

14.93   ^* 

15.42  *® 

16.27   " 
116 

17.43 

144 

172 

193 

215 

229 

241 
247 
247 
242 
231 

210 
185 


€  Penei. 
Mag.  3.0 


Right 
AaoQOsSon. 


18.87 
20.59 
22.52 
24.67 

26.96 
29.37 
31.84 
34.31 
36.73 

39.04 
41.14 
42.99 


h     m 
3    52 


13.126 
2.055 


22.62 
+1.795 


+0.10 
+0.i 


-0.06 


8 

27.615 
27.539 
27.417 
27.256 
27.065 

26.852 
26.631 
26.415 
26.214 
26.044 

25.913 
25.830 


76 
122 
161 
191 
213 

221 
216 
201 
170 
131 

83 


29 
25.801  — 

25.831  ^ 
25.919  ^ 

146 

26.066 


26.264 
26.511 
26.800 
27.122 

27.470 
27.836 
28.212 
28.591 
28.967 

29.332 
29.681 
30.012 
80.320 
30.602 

30.853 
31.071 
31.251 
31.391 
31.486 

31.534 
31.532 
31.482 


100 
347 
289 
322 
848 


366 
876 
870 
876 
865 

349 
831 
808 
282 

251 


218 
180 
140 
.96 

48 

3 
60 


Dedina- 
tion. 


+39  46 


74 
52 
27 


45.66 

46.29 

46.81 

47.08 

47.09  — 
27 

46.82 

46.29 

45.50 

44.51 

43.35 

42.09 
40.76 
39.45 
38.20 
37.07 

36.09 
36.33 
34.77 
34.46 
34.40  — 

17 

34.67 
34.97 
35.68 
36.38 
37.33 


53 

79 

99 

116 

126 

133 
131 
125 

113 
98 


76 
66 
31 


38.42 
39.63 
40.92 
42.26 
43.64 

45.04 
46.44 
47.82 
49.16 
60.43 

51.59 
62.63 
63.50 


40 
61 
80 
95 
100 

121 
129 
134 
138 
140 

140 
138 
134 
127 
116 

104 
87 


24.826 
1.301 


37.36 
+0.833 


+0.08 


-0.03 
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Washinston 
HMD  Time. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.1 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Nov.    5.5 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


Mean  Place 
Sec  ^,  Tan  5 


Df  a,  Dwa 


(Pertei. 
Mag.  4.0 


Right 
AsofiDskm. 


h     m 
3    53 

8 

44.967 


44.899 
44.788 
44.639 
44.462 

44.264 
44.057 
43.853 
43.664 
43.504 


68 


111 
140 
177 

198 

207 
204 
180 
160 
124 


43.380 
43.302 
43.274  — 
43.302   ^ 
43.386  ^ 

138 

43.524 

100 

234 

275 

ao6 

331 

340 
357 
360 
357 
346 

333 
315 
203 
268 
240 

206 

174 

135 

05 

40 


43.714 
43.948 
44.223 
44.529 

44.860 
45.209 
45.566 
45.926 
46.283 

46.629 
46.962 
47.277 
47.570 
47.838 

48.078 
48.286 
48.460 
48.595 
48.690 

48.739 
48.742  — 
48.698  ** 


Decllxia- 
tion. 


+35  33 


ft 


39.87 
40.43 
40.80 


56 
37 


40.96  — 

40.89     ^ 
30 

40.59 

40.08 

39.35 

38.46 

37.44 

36.34 
35.21 
34.11 
33.09 
32.19 

31.46 
30.91 
30.59 


51 

73 

80 

102 

110 

113 

110 

102 

00 

73 

55 
32 


30.48  — 

30.58   ^° 
33 

30.91 

31.42 

32.12 

32.97 

33.93 

34.99 
36.12 
37.30 
38.50 
39.70 

40.89 
42.05 
43.18 
44.27 
45.28 

46.20 
47.01 
47.66 


51 
70 
85 
06 
106 

113 
118 
120 
120 
110 

116 
113 
100 
101 
02 

81 
65 


42.305 
1.229 


82.68 
+0.715 


+0.08 
+0.2 


-0.03 
+0.9 


YBxidani. 
Mag.  3.2 


Right 
Aaomsion. 


h  m 
3  54 


8 

16.967 
16.895 
16.789 
16.655 
16.497 

16.323 
16.142 
15.963 
15.796 
15.649 

15.532 
15.450 


72 
106 
134 
158 
174 

181 
170 
167 
147 
117 

82 


40 
15.410  — 

15.413    ^ 

15.462  *® 

04 

15.556 

138 

178 

212 

240 

265 


15.694 
15.872 
16.084 
16.324 

16.589 
16.869 
17.159 
17.452 
17.743 

18.027 
18.298 
18.552 
18.786 
18.997 


280 
290 
203 
201 
284 

271 
254 
234 
211 

186 


19.183 
19.339 
19.465 
19.559 
19.617 

19.638 
19.623 
19.570 


156 

126 

04 

58 

21 

15 
53 


DeoUoa- 
tkm. 


-13  43 


n 


81.05 
82.57 
83.87 
84.91 
85.67 


152 

lao 

104 
76 
48 


86.15  ^3 
86.33  — 
86.21   ^^ 


85.81 
85.11 

84.14 
82.88 
81.39 
79.66 
77.75 

75.68 
73.51 
71.28 
69.06 
66.91 

64.88 
63.04 
61.46 
60.18 
59.24 


40 
TO 
07 

126 
140 
178 
101 
207 

217 
223 
222 
215 
208 

184 

158 

128 

04 

55 


58.69 
58.54  — 
58.79  ^ 


59.43 
60.43 

61.75 
63.33 
65.09 
66.97 
68.89 

70.79 
72.59 
74.22 


64 
100 
132 

158 
176 
188 
102 
100 

180 
168 


14.987 
1.029 


77.23 
-0.244 


+0.06 
+0.2 


+0.01 
+0.9 


XTaurL 
Var.  3.3^.2 


Right 
Asocoskm. 


h     m 
3    56 


8 

13.656 
13.605 
13.518 
13.399 
13.255 

13.093 
12.923 
12.754 
12.598 
12.461 

12.356 
12.288 


51 

87 

110 

144 

162 

170 
160 
156 
137 
106 

68 


26 
12.262  — 

12.281  ^' 

12.348  •^ 
112 

12.460 


12.616 
12.811 
13.039 
13.295 

13.572 
13.864 
14.165 
14.468 
14.768 

15.059 
15.339 
15.604 
15.849 
16.074 

16.274 
16.448 
16.595 
16.709 
16.790 

16.835 
16.841  — 
16.809  ^ 


156 
105 
228 
266 
277 

202 
801 
308 
800 

201 

280 
265 
245 
226 
200 


174 

147 

114 

81 

45 


DeoUna- 
tkm. 


+12  15 


#/ 


46.81 
46.31 
45.80 
45.32 
44.84 

44.39 
43.98 
43.60 
43.29 
43.07 

42.95 

42.94  — 

43.08   " 
31 

46 

65 


50 
51 
48 
48 
45 

41 
88 
31 
22 
12 


43.39 
43.85 

44.50 
45.29 
46.22 
47.28 
48.43 

49.63 
50.84 
52.01 
53.12 
54.13 

55.01 
55.70 
56.23 
56.58 


70 

03 

106 

115 

120 

121 
117 
111 
101 

88 

60 
53 
85 


66.73  — 
1 

56.72 

56.57 

56.29 

55.92 

55.48 


55.00 
54.50 
53.99 


15 
28 
37 
44 

48 

60 
51 


U.446 
1.028 


44.79 
+0.217 


+0.07 
+0.2 


-0.01 
+0.9 


5Bettoii]i. 
Mag.  4.4 


Right 

AflOWMWIli 


h     m 
8    57 

8 

29.76 
29.46 
29.10 
28.69 
28.25 

27.78 
27.32 
26.86 
26.43 
26.04 

25.70 
25.41 
25.20 
25.07 
25.02 

25.05 
25.16 
25.35 
25.61 
25.95 

26.34 
26.77 
27.24 
27.73 
28.22 

28.71 
29.19 
29.63 
30.01 
80.34 

30.63 
80.83 
30.96 
81.00 
80.95 

80.84 
30.65 
90.38 


80 
86 

41 
44 

47 

46 
46 
43 
80 
84 

20 
31 
13 
J 

3 

11 
10 
26 
84 
80 

43 

47 
40 
40 
40 

48 
44 
88 

83 
20 

20 
18 

4 

"5 
11 

10 
27 


Dcdloir 
tfton. 


-61  37 


ft 


53.48 
55.80 
57.63 
58.92 
59.65 

59.81 
59.41 
58.45 
56.99 
55.05 

62.70 
49.97 
46.93 
43.67 
40.25 

36.74 
33.25 
29.84 
26.60 
23.64 


232 

183 

120 

73 

16 

40 

96 

146 

194 

235 

273 
804 
826 
342 
351 

340 
341 
824 
206 
260 


21-W  218 
!«•««  168 
17.^«  113 

16.05 
15.54  — 

10 


15.64 
16.37 
17.72 
19.65 
22.08 


24.92 
28.10 
31.46 
34.91 
38.32 

41.57 
44.54 
47.14 


73 
135 
193 
243 
284 

318 
33€ 
345 
341 
325 

297 
260 


27.461 
2.104 


41.96 
-1.862 


+0.02 
+0.2 


+0.06 
+0.9 


APPARENT  PLACES  OP  STARS,  1919. 


351 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


BtnTune. 


Jan.  0.4 
10.4 
20.S 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.1 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June   9.0 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.5 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


vTmA, 
Mag.  3.9 


RIglit 
Asonskm. 


h     m 
3    58 


8 

52.904 
52.854 
52.767 
52.650 
52.508 

52.347 
52.178 
52.011 
51.854 
51.717 

51.610 
51.538 


50 

87 

117 

143 

lei 

169 
167 
167 
137 
107 

72 


30 
51.508  — 

51.522  " 
51.581  ~ 

105 

51.686 


51.834 
52.019 
52.239 
52.487 

52.756 
53.040 
53.333 
53.628 
53.921 

54.207 
54.482 
54.740 
54.982 
55.201 

55.399 
55.570 
55.713 
55.825 
55.903 

55.947 
55.952  — 
55.920  ^ 


148 
185 
230 
248 
269 

284 
203 
295 
293 
286 

275 
258 
242 
219 
198 


171 

143 

112 

78 

44 


tkm. 


+  5  45 


tt 


56.16 
65.37 
54.65 
53.99 
53.42 

52.95 
52.58 
52.33 
52.19 
52.19 

52.35 
52.66 
53.15 
53.82 
54.66 

55.66 
56.83 
68.10 
59.46 
60.87 

62.29 
63.67 
64.97 
66.13 
67.13 

67.92 

68.49 

68.81 

68.90  — 

68.75  " 
85 

68.40 

67.87 

67.19 

66.41 

65.57 

64.71 
63.85 
63.02 


79 
72 
66 

57 
47 

37 
25 
14 
0 
16 

31 
49 

67 

84 

100 

117 
127 
136 
141 
142 

138 
130 
116 
100 
79 

57 
82 


53 
68 

78 
84 
86 

86 


ATauzL 

Mag.  4.5 


Risht 
Anwnsfcm. 


h     m 
3    59 


8 

56.599 
56.550 
56.462 
56.339 
56.189 

56.020 
55.841 
55.663 
55.498 
55.354 

55.242 
55.169 


49 
88 

123 
150 
160 

179 
178 
165 
144 
112 

73 


29 
55.140  — 

55.159  ^® 

55.228  ^ 

118 

55.346 


55.507 
55.711 
55.950 
56.220 

56.511 
56.819 
57.135 
57.455 
57.770 

58.078 
58.374 
58.655 
58.917 
59.158 

59.374 
59.565 
59.724 
59.851 
59.943 

69.996 
60.008 
59.980 


161 
204 
239 
270 
291 

808 
816 
820 
816 
308 

296 
281 
262 
241 
216 


191 

159 

127 

92 

53 

12 

28 


Dedioft- 
tton. 


+21  51 


tt 


45.85 
45.80 
45.66 
45.45 
46.14 

44.77 
44.32 
43.81 
43.27 
42.72 

42.19 
41.72 
41.34 
41.09 
40.98 

41.02 
41.25 
41.64 
42.19 
42.88 

43.69 
44.59 
45.55 
46.63 
47.60 

48.42 
49.28 
50.06 
60.73 
61.30 

61.77 
62.15 
62.44 
62.64 
52.79 

62.88 
62.92 
52.89 


5 
14 

21 
31 
87 

45 
51 
54 
55 

53 

47 
88 
25 
11 

4 

28 
89 
65 

09 
81 

90 
96 
98 
97 
92 

86 
78 
67 
57 
47 

88 
29 
20 
15 
9 

_4 
8 


^PeneL 
Mag.  4.0 


mgtA 


ta    m 
4    2 

8 

49.704 


49.619 
49.482 
49.298 
49.076 

48.830 
48.570 
48.315 
48.077 
47.870 


85 


137 
184 
222 
246 

260 
255 
288 
207 
164 


47.706  ^,, 

47.595 

47.545  — 

47.559  " 

47.640  ^^ 
145 

47.786 


47.990 
48.251 
48.561 
48.910 

49.291 
49.695 
50.112 
50.536 
50.958 

61.371 
61.770 
52.161 
52.507 
62.835 

63.129 
63.387 
63.601 
63.769 
63.885 

63.947 
63.949  — 
63.896  ** 


205 
361 
810 
849 
881 

404 
417 
424 
422 
413 

899 
881 
856 

828 
294 

268 
214 
168 
116 
62 


Dedlna- 
tkm. 


+47  29 


tt 


59.71 
60.85 
61.74 
62.32 


114 


58 


25 

62.57  — 

9 
62.48 
62.06 
61.30 
60.25 
58.96 


57.48 
55.87 
54.21 
62.58 
51.02 

49.59 
48.35 
47.32 
46.55 
46.05 

45.82 
45.86 
46.17 
46.72 
47.51 

48.60 
49.68 
61.01 
52.48 
54.06 

65.73 
57.45 
69.20 
60.94 
62.64 

64.24 
65.72 
67.01 


42 

76 

105 

129 

148 

161 
166 
163 
156 
148 

124 
108 
77 
60^ 

4 
81 
56 

79 
99 

118 
138 
147 
158 
167 

173 
175 
174 
170 
160 

148 
139 


pTaurl. 

Mag.  5.6 


Right 


h    m 
4    5 


8 

56.161 
56.114 
56.025 
55.900 
56.745 

55.571 
56.385 
65.198 
55.023 
54.870 

54.749 
54.668 


47 

89 

135 

155 

174 

186 
187 
175 
158 
131 

81 


85 
54.633  — 

54.647   " 

54.712  ^ 
115 

54.827 

163 
305 
343 
378 
297 

314 
325 
329 
836 

320 

808 
294 
276 
253 
230 

202 
172 
139 
100 
61 


54.989 
55.194 
55.437 
65.710 

56.007 
56.321 
56.646 
56.975 
67.301 

57.621 
67.929 
68.223 
58.499 
58.752 

68.982 
59.184 
59.356 
59.495 
59.595 


69.656 
59.674  — 
59.649  ^ 


DediDa- 
tkm. 


+26  16 


## 


18.67 
18.82 
18.87 
18.81 
18.62 

18.31 
17.88 
17.35 
16.74 
16.07 

15.38 
14.71 
14.10 
13.59 
13.21 

12.99 
12.93 
13.04 
13.33 
13.78 

14.37 
15.10 
15.91 
16.78 
17.68 

18.59 
19.48 
20.33 
21.12 
21.83 

22.49 
23.08 
23.61 
24.08 
24.49 

24.84 
25.13 
25.32 


15 

6 
19 
31 

43 
53 
61 
67 
69 

67 
61 
51 
88 
22 

6 

11 
29 
45 

59 

73 
81 

87 
90 
91 

80 
85 
79 
71 
66 

59 
53 
47 
41 
35 

29 
19 


Mean  Place 
Sec  a,  Tan  8 


60.761 
1.005 


65.73 
+0.101 


64.226 
1.078 


41.91 
+0.401 


46.641 
1.480 


60.96 
+1.091 


53.677 
1.115 


14.15 
+0.494 


D^,D«,a 


+0.06 
+0.2 


0.00 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


+0.09 
+0.2 


-0.04 


+0.07 


-O.02 


852 


APPARENT  PLACES  0¥  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiogtom 
Mean  Tune. 


Jan.  0.4 
10.4 
20.8 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.6 

15.6 

25.6 

Dec.    5.6 

15.4 
25.4 
35.4 


0^  Eridasl. 
Mag.  4.1 


Bight 
Awownston. 


h  m 
4  7 


8 

56.711 
56.656 
56.567 
56.445 
56.299 

56.133 
55.958 
55.782 
55.617 
55.469 

55.348 
55.262 
55.215 


56 

122 
146 
166 

175 
176 
165 
148 
121 

86 
47 
3 


55.212  — 

55.254  ^ 
86 

55.340 


55.470 
55.639 
55.843 
66.075 

56.332 
56.605 
56.890 
67.180 
57.469 

57.752 
68.025 
58.283 
58.626 
58.747 

68.944 
69.116 
59.259 
59.869 
69.447 

59.488 
59.492  — 
69.458  ^ 


130 
169 
204 
232 
267 

273 
285 
290 
289 
283 

278 
258 

242 


197 

171 
144 
110 

78 
41 


DedlDft- 
tkm. 


-72 


rr 


54.89 
56.24 
67.40 
68.37 
69.12 

69.65 

59.94 

60.01  — ' 

59.82   " 

59.39  ^ 
67 

58.72 

57.83 


135 

116 

97 

76 

58 

29 


56.69 
55.36 
63.83 

52.13 
50.31 
48.41 
46.48 
44.56 

42.73 
41.04 
39.63 
38.27 
37.28 


114 
134 
152 
170 

182 
190 
193 
192 
183 


109 

151 

120 

99 

66 

86.63 

36.32  — 

36.36    * 

86.75  ^ 

37.47  " 
100 


/iTauri. 
Mag.  4.3 


RlgM 


38.47 
89.72 
41.14 
42.69 
44.90 

45.90 
47.44 
48.87 


125 
142 
156 
161 
160 

154 
148 


h     m 
4    11 


8 

10.275 
10.235 
10.157 
10.046 
9.906 

9.747 
9.577 
9.406 
9.244 
9.100 

8.985 
8.904 
8.864 
8.868 
8.918 

9.014 
9.152 
9.330 
9.644 
9.786 

10.051 
10.333 
10.626 
10.922 
11.218 

11.509 
11.789 
12.067 
12.307 
12.538 

12.747 
12.932 
13.089 
13.216 
13.308 


40 

78 
112 
139 
159 

170 
171 
162 
144 
115 

81 
40 

4 
50 
96 

138 
178 
214 
241 
266 

282 

292 
297 
296 
291 

280 
268 
250 
281 
209 

185 

157 

126 

93 

57 


13.866 

13.383  — 
13.362  ^^ 


Declina- 
tion. 


+  8  41 


// 


26.25 
26.57 
24.93 
24.36 
23.84 

23.38 
23.01 
22.71 
22.52 


68 
64 
57 
52 
46 

37 
30 
19 


22.42  — 
3 

22.45 

22.62 

22.93 

23.41 

24.06 


24.85 
25.80 
26.87 
28.05 
29.29 

30.56 
31.81 
32.99 
34.08 
36.04 

35.81 

36.40 

36.77  ^^ 

36.92  — 

36.87     * 
26 

36.62 

36.21 

35.67 

35.03 

34.32 

33.60 
32.87 
32.18 


17 
31 
48 
65 
79 

95 
107 
118 
124 
127 

126 

118 

109 

96 

77 

59 
37 


a  Horologli. 
Mag.  3.8 


Right 
Aaoension. 


41 
54 

64 

71 
72 

73 
69 


h     m 
4     11 


8 

21.115 
20.977 
20.796 
20.579 
20.334 

20.067 
19.792 
19.518 
19.257 
19.019 

18.814 
18.650 
18.533 
18.468 


138 
181 
217 
245 
267 

276 
274 
261 
238 
205 

164 

117 

65 

0 


18.459  — 

48 

18.507 


18.610 


103 


18.765  *" 

203 
246 
281 


18.968 
19.214 

19.495 
19.806 
20.138 
20.481 
20.830 

21.176 
21.510 
21.826 
22.117 
22.378 


311 
332 
343 
849 
845 

885 
816 
291 
261 
224 


22.602  ^33 

22.785^ 

22.923 

23.014 

23.065  — 
11 


28.041 
22.983 
22.873 


61 
110 


Declina- 
tion. 


-42  29 

// 

46.88 
49.24 


236 
195 
151 
102 
52 


51.19 

52.70 
53.72 

54.24 
54.26  — 
53.77   *® 
52.81  ^ 
51.42  ^^ 

182 

49.60 


a  Betlcnli. 
Mag.  8.4 


Right 
Ascension. 


47.40 
44.88 
42.10 
39.11 

35.98 
32.79 
29.62 
26.55 
23.66 

21.04 
18.77 
16.91 
15.64 
14.71 

14.43 
14.74 
15.63 
17.08 
19.03 

21.41 
24.15 
27.13 
30.24 
33.38 

36.42 
39.28 
41.84 


220 
252 
278 
299 
313 

319 
317 
307 
289 
262 


227 

186 

137 

88 

28 

31 

89 

145 

195 

238 

274 
298 
811 
814 
304 

286 
266 


h     m 
4     13 

8 

25.08 
24.78 
24.42 
23.99 
23.53 

23.06 
22.56 
22.07 
21.61 
21.18 

20.81 
20.49 
20.24 
20.06 
19.97 

19.97 
20.06 
20.21 
20.46 
20.76 


21.13 
21.66 
22.02 
22.62 
23.03 

23.64 
24.03 
24.50 
24.93 
25.30 

25.62 
25.85 
26.01 
26.09 
26.07 

26.98 
26.80 
25.64 


30 
36 
43 
46 

48 

49 
49 
46 
43 
87 

82 
25 

18 
9 
0 

8 
16 
24 
81 
37 


48 
46 
60 
61 
51 

49 
47 
43 
87 
82 

23 

16 

8 

2 

9 

18 
26 


Declina- 
tion. 


-62   40 


tt 


46.08 
48.58 
50.61 
62.12 
53.07 

63.46 
53.28 
52.55 
51.29 
49.54 

47.35 
44.78 
41.87 
38.70 
35.34 

31.87 
28.37 
24.93 
21.64 
18.69 

16.87 
13.65 
11.72 
10.43 
9.74 

9.68 
10.24 
11.43 
13.22 
16.64 

18.31 
21.44 
24.81 
28.29 
31.77 

35.12 
38.22 
40.98 


250 

203 

151 

95 

18 

73 

126 

175 

219 

267 
291 
317 
336 
347 

350 
344 
829 


272 

232 

183 

129 

69 

6 

56 
119 
179 
232 

277 

813 
837 
348 
348 
335 

310 
276 


Mean  Place 
8ec  6,  Tan  d 

Df  a,  Dwa 


54.644 
1.008 


52.24 
-0.124 


8.066 
1.012 


26.69 
+0.163 


19.047 
1.366 


37.86 
-0.916 


22.602 
2.179 


34.93 
-1.936 


+0.06 
+0.2 


0.00 
+0.9 


+0.06 
+0.2 


0.00 
+0.9 


+0.04 
+0.2 


+0.03 
+0.9 


+0.02 
+0.2 


+0.06 
+0.9 


APPAEENT  PLACES  OP  STAE8,  1919, 


353 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDCton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 


7Taiixi. 
Mag.  3.9 


Bight 
Afloension. 


Mar. 


19.3 
1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    5.6 

15.5 

25.5 

Dec.    5.5 

15.4 
25.4 
35.4 


h     m 
4     15 


8 

13.227 
13.189 
13.113 
13.002 
12.863 

12.701 
12.528 
12.353 
12.188 
12.038 

11.920 
11.836 


38 

76 

111 

139 

162 

173 
175 
165 
150 
118 

84 


DwdlDft- 
tkm. 


42 
11.794  — 

11.797     ^ 


11.847 

11.944 
12.085 
12.268 
12.487 
12.734 


50 
97 

141 
183 
219 
247 
272 


13.006 

13.295  ^ 
13.594  ** 
13.901  ^"^ 
14.205  ^ 

299 

14.504 


14.795 
15.072 
15.333 
15.576 

15.796 
15.992 
16.159 
16.296 
16.398 

16.463 
16.488 
16.472 


291 
277 
261 
243 
220 


196 
167 
137 
102 
65 

25 
16 


+15  25 


// 


60.73 
60.37 
59.99 
59.62 
59.24 

58.86 
58.48 
58.11 
57.76 
57.45 

67.22 
57.07 
57.03  — 
57.12    * 

25 
89 


36 
38 
37 
38 
38 

88 
87 
35 
31 
23 

15 


STauzl. 
Mag.  3.9 


Right 


57.37 

57.76 
58.30 
58.99 
59.80 
60.71 

61.69 
62.71 
63.72 
64.70 
65.61 

66.41 
67.07 
67.59 
67.96 
68.17 

68.24 
68.19 
68.04 
67.79 
67.50 

67.17 
66.82 
66.46 


54 

69 
81 
91 
98 

102 

101 

98 

91 

80 

66 
52 
37 
21 
7 

5 
15 
25 
29 
33 

35 
36 


h      m 
4     18 


8 

18.038 
18.003 
17.928 
17.817 
17.677 

17.514 
17.339 
17.161 
16.992 
16.842 

16.720 
16.633 


35 

75 
111 
140 
163 

175 
178 
169 
150 
122 

87 


44 

16.589  — 

16.590  ^ 
16.638  *^ 

96 

16.734 

140 
181 
218 
249 
273 

290 
302 
308 
308 
302 

294 
282 
267 
247 
227 


16.874 

17.055 
17.273 
17.622 

17.795 
18.085 
18.387 
18.695 
19.003 

19.305 
19.599 
19.881 
20.148 
20.395 

20.622 
20.822 
20.995 
21.138 
21.244 


200 
173 
143 
106 
69 


21.313  ^ 
21.342  — 
21.329   " 


DeoUiHh 
tknL 


+17  21 


n 


14.85 
14.58 
14.29 
13.99 
13.65 

13.30 
12.92 
12.53 
12.15 
11.79 

11.48 
11.25 
11.11 


27 
29 
30 
84 
36 

88 
89 
88 
86 
31 

23 
14 
1 


i^Bzidaiii. 
Mag.  4.1 


Bight 


h     m 
4    aO 

8 

61.707 


99 


11.10  — 

11.21   " 
28 

11.49 

11.91 

12.48 

13.18 

13.98 

14.87 
15.81 
16.75 
17.68 
18.56 

19.34 
20.01 
20.56 
20.98 
21.25 


42 

57 
70 
80 
80 

94 
04 
98 
88 
78 

67 
55 
42 
27 
16 


21.41 
21.45  — 
21.40 
21.27 
21.09 


4 

5 
18 
18 
21 


20.88 
20.65 
20.39 


23 
26 


61.608 
61.471 
61.296 
61.092 

60.868 
60.631 
60.394 
60.165 
59.956 

59.775 
59.631 
59.529 
59.475 
59.471  — 

49 

59.520 


187 
175 
204 
224 

237 
237 
239 
209 
181 

144 

102 

54 


DeoUiHh 
tton. 


59.617 
59.762 
59.950 
60.177 

60.436 


60.721 
61.025  ^ 


97 
145 
188 
227 
250 


285 


61.341 
61.661 

61.979 
62.288 
62.584 
62.859 
1 63.109 

63.329 
63.516 
63.664 
63.772 
63.836 

63.866 
63.829 
63.756 


816 
820 
318 

809 
296 
275 
260 
220 


187 

148 

108 

64 

20 


27 
73 


-34  11 


It 


83.42 
85.70 
87.62 
89.14 
90.23 


228 
192 
152 
109 
65 


90.88 
91.07  — 
90.80  ^ 
90.10  ^ 
88.97  "^ 

152 


87.45 
85.57 
83.37 
80.89 
78.20 

75.36 
72.42 
69.46 
66.56 
63.80 

61.26 
69.02 
67.13 
65.68 
54.72 

64.28 
64.38 
65.03 
66.21 
67.87 

69.96 
62.39 
65.09 
67.94 
70.84 

73.69 
76.39 
78.84 


188 
220 
248 
260 
284 

294 
296 
290 
276 
254 


224 

189 

145 

96 

44 

10 

65 

118 

166 

209 

243 
270 
285 
290 
285 

270 
245 


Mag.  5.6 


Bight 


h     m 
4    23 


100 
118 
131 
141 
146 

140 
147 
141 
133 
119 


106 
89 
68 
48 
26 


8 

29.63 
28.63 
27.45 
26.14 
24.73 

23.27 
21.78 
20.31 
18.90 
17.57 

16.38 
15.32 
14.43 
13.75 
13.27 

13.01  ^ 
12.97  — 
13.16  ^^ 
13.57 
14.17 

14.97 
15.93 
17.03 
18.23 
19.60 

20.79 
22.05 
23.26 
24.35 
25.31 

26.07 
26.64 
26.96 


41 

60 
80 

96 
110 
120 
127 
129 

126 

121 

100 

96 

76 

57 

32 

9 


27.05  — 

26.86  ^® 
42 

26.44 

25.78 

24.91 


66 

87 


DeoUiHh 
tloo. 


-80  23 


n 


88.78 
91.24 
93.23 
94.70 
95.69 

96.94 
96.78 

93.71 
91.96 

89.79 
87.23 
84.39 
81.26 
77.98 

74.59 
71.17 
67.84 
64.64 
61.67 

59.04 
66.82 
55.07 
53.85 
63.21 

63.21 
63.83 
65.05 
56.86 
59.19 

61.96 
65.10 
68.45 
71.91 
76.38 

78.67 
81.74 
84.43 


346 

199 

147 

80 

_85 

21 

75 

127 

175 

217 

256 
284 
818 
828 
830 

842 
833 
820 
207 
268 

222 

175 

122 

64 

0 

62 
123 
181 
238 

277 

814 
835 
846 
847 
820 

807 


Mean  Place 
Sec  «,  Tan  b 


10.901 
1.037 


58.98 
+0.276 


15.670 
1.048 


12.87 
+0.313 


59.644 
1.209 


75.70 
-0.680 


24.703 
5.999 


77.28 
-6.916 


IV5,  D<^ 


+0.07 
+0.2 


-0.01 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


+0.04 
+0.2 


+0.02 
+Q.Q 


-0.08 


+0.16 


5934*'— 1919 ^23 
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APPARENT  PLACES  OF  STAES,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct  6.6 
16.6 

26.6 

Nov.   6.6 

16.5 

26.5 

Dec.    6.6 

16.6 
26.4 
36.4 


Mean  Place 
Sec  a,  Tan  a 


Df  a,  Dwa 


cTanzL 
Mag.  3.6 


Bight 
AtnomnUm, 


h     m 
4    23 


s 
66.602 
66.471 
66.400 
65.291 
66.162 

64.989 
64.812 
64.631 
64.458 
64.304 

64.178 

64.085 

54.036 

64.032  — 

64.076  ^ 
01 


81 

71 

109 

139 

163 

177 
181 
173 
164 

lao 

93 
49 


64.167 
64.304 
64.483 
64.699 
54.946 

66.217 
66.608 
66.811 
66.121 
66.431 

66.737 
67.036 
67.323 
57.596 
57.849 

68.083 
68.291 
58.472 
58.621 
68.736 


137 
179 
216 
247 
271 

291 
303 
310 
310 
306 

299 
287 
273 
253 
234 

208 
181 
149 
114 
76 


58.811 

68.845  — 
68.838     ^ 


Declina- 
tion. 


+19    0 


tt 


8.69 
8.60 
8.29 
8.04 
7.76 

7.44 
7.08 
6.70 
6.30 
6.91 

6.64 
6.24 
6.03 


19 
21 
25 
28 
82 

36 
88 
40 
89 
37 

30 
21 


4.91 -L^ 
4.93     ^ 

16 
6;09 
5.40 
6.84 
6.42 
7.13 

7.91 

8.76 

9.63 
10.49 
11.32 

12.08 
12.73 
13.29 
13.72 
14.04 

14.24 

14.34 

14.36  — 

14.32    * 
9 

13 


31 
44 
58 

71 

78 

85 
87 
86 
83 
76 

65 
56 
43 
32 
20 

10 


14.23 

14.10 
13.95 
13.78 


15 

17 


53.088 
1.058 


6.69 
•fO.344 


+0.07 
+0.2 


-0.01 
+0.9 


m  Penei. 
Mag.  6.1 


Right 


h     m 
4    27 

8 

46.760 
45.713 


46.614 
45.467 
45.280 

45.062 
44.827 
44.688 
44.358 
44.152 


47 
99 


147 
187 
218 

235 

280 
280 
206 
171 


43.981 

43.866 
43.783 
43.768  — 
43.815  *^ 

107 

43.922 

164 
217 
265 
805 
887 

363 
370 
890 
393 
890 

881 
868 
849 
628 
800 

271 
233 
101 
146 
93 

49.785  ^ 
49.825  — 
49.810  ** 


44.086 
44.303 
44.568 
44.873 

45.210 
45.573 
45.952 
46.342 
46.735 

47.126 
47.506 
47.874 
48.223 
48.651 

48.851 
49.122 
49.355 
49.646 
49.692 


42.688 
1.365 


Declina- 
tion. 


+42  53 


n 


37.61 
38.65 
39.49 
40.10 
40.46 

40.53 
40.31 
39.82 
39.05 
38.06 

36.89 
35.59 
34.22 
32.84 
31.51 

30.27 
29.18 
28.25 
27.53 
27.02 


104 
84 
61 
36 

_7 

22 

49 

77 

99 

117 

130 
137 
138 
133 
124 

109 
93 
72 
61 
27 


26.75 
26.68  — 
26.84 
27.19 
27.73 


7 

16 
35 
54 
71 


28.44 
29.29 
30.27 
31.35 
32.53 

33.79 
35.10 
36.45 
37.82 
39.19 

40.52 
41.78 
42.91 


85 

98 
08 
18 
26 

31 
35 
37 
37 
33 

26 
13 


31.72 
+0.929 


+0.08 
+0.2 


-0.02 
+0.9 


aTauri. 

(Aldebaran,) 

Mag.  1.1 


Bight 
Aacension. 


h  m 
4  31 


8 

18.633 
18.608 
18.542 
18.439 
18.304 

18.145 
17.970 
17.791 
17.618 
17.462 

17.332 
17.235 
17.179 


25 

66 

103 

135 

160 

175 
170 
173 
166 
180 

07 
66 


11 
17.168  — 

17.204  ^ 
82 

17.286 


17.413 
17.582 
17.788 
18.024 

18.288 
18.570 
18.865 
19.169 
19.474 

19.776 
20.072 
20.357 
20.629 
20.884 

21.119 
21.330 
21.515 
21.669 
21.788 


127 
160 
206 
286 
264 

282 
206 
804 
806 
802 

206 
285 
272 
255 
236 

211 
185 
164 
110 
81 


21.869 
21.909  — 
21.908  ^ 


Dedlna- 
tkm. 


+16  20 


tt 


52.15 
51.82 
51.50 
51.17 
60.84 

50.60 
50.16 
49.81 
49.48 
49.17 

48.93 
48.74 


83 
82 
83 
33 
84 

34 
36 
33 
31 
24 

10 
0 


48.65  — 
48.67     ^ 


48.83 

49.13 
49.66 
60.13 
50.82 
51.61 

52.46 
53.36 
54.25 
55.12 
65.92 

66.62 
57.21 
57.66 
57.97 
58.13 

58.17 
58.09 
57.92 
57.68 
67.39 

57.08 
56.76 
66.44 


16 
30 

43 
67 
60 
79 
86 

90 
89 

87 
80 
70 

60 
46 
81 
16 
4 

8 
17 
24 
29 
31 

32 
32 


16.239 
1.042 


61.07 
+0.293 


+0.07 
+0.2 


-0.01 
+0.9 


a  Doradua. 
Mag.  3.6 


Right 


h     m 
4    32 


8 

17.063 
16.868 
16.616 
16.316 
16.974 

16.606 
16.223 
14.838 
14.466 
14.116 

13.804 
13.539 
13.328 
13.181 
13.100 

13.088 
13.147 
13.272 
13.463 
13.712 

14.014 
14.360 
14.740 
15.146 
15.567 

15.992 
16.411 
16.811 
17.186 
17.523 


196 
262 
301 
341 
368 

383 
386 
373 
349 
312 

265 

211 

147 

81 

i? 

60 
126 
191 
240 
802 

346 
380 
406 
421 
426 

419 
400 
376 
837 
292 


17.815  ^ 
18.064  ^^3 
18.232  ^^^ 
18.347 
18.394  — 

21 

18.373 
18.281  ^ 
18.124  ^*^ 


Dedlna- 
tkm. 


-66  12 


// 


63.88 
66.67 
68.83 
60.62 
61.88 


260 
226 
179 
126 
72 


62.60  ,- 
62.78  - 
62.40  ^ 
61.60  ^ 
60.11  ^* 

186 

68.26 
66.98^ 
63.34^ 
50.41^ 
47.26  ^^* 

331 

43.94 
40.63^* 
37.14  ^ 
33.84^ 
30.73  ^" 

284 

27.89 
25.42 
23.39 
21.87 
20.91 


20.66 
20.83 
21.75 
23,25 
26.31 

27.86 
30.81 
34.05 
37.46 
40.92 

44.31 
47.52 
60.43 


247 

203 

162 

06 

35 

27 

02 

150 

206 

265 

295 
324 
341 
346 
330 

821 
291 


14.699 
1.753 


43.91 
-1.439 


+0.03 
+0.1 


+0.03 
+0.9 


APPARENT  PLACES  OF  STAHS,  1919.  355 

FOB  THB  UPPER  TRANSIT  AT  WASHINOTON. 
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APPABJBNT  PLACES  OF  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahington 
[fltnTuM. 


Umn 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.3 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    6.6 

15.5 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


Mean  Place 
Sec  2,  Tan  5 


aCoBli. 
Mag.  4.5 


Right 
AsosDslon. 


h 
4 


m 
37 


8 

59.164 
59.053 
58.896 
58.696 
58.461 

58.201 
57.926 
57.647 
57.375 
57.121 

56.895 

56.705 

56.561 

56.467 

56.426  — 
14 

56.440 


111 
157 
200 
235 
260 

275 
279 
272 
254 
226 


100 

144 

94 


56.509 
56.631 
56.803 
57.020 

57.276 
57.564 
57.878 
58.209 
58.551 

58.895 
59.234 
59.561 
59.868 
60.151 

60.400 
60.613 
60.785 
60.909 
60.984 


69 
122 
172 
217 
256 

288 
314 
331 
342 
344 


339 
327 
807 
283 
249 

213 

172 

124 

75 

23 


61.007 

60.978 
60.897 


29 
81 


DecUna- 
tion. 


-42    0 


tt 


73.96 
76.54 
78.75 
80.54 
81.86 


258 
221 
179 
182 
83 


82.69 

83.01  — 

82.85  " 

82.20  ^ 

81.08  "* 
155 

79.53 


77.60 
75.30 
72.69 
69.85 

66.82 
63.70 
60.55 
57.46 
54.50 

51.76 
49.34 
47.31 
45.73 
44.67 

44.16 
44.24 
44.91 
46.15 
47.92 

50.17 
52.82 
55.75 
58.89 
62.09 

65.25 
68.26 
71.04 


193 

230 
261 
284 
303 


312 
315 
309 
296 
274 

242 
203 
158 
106 
51 

8 

67 

124 

177 

225 

265 
293 
314 
320 
316 

301 
278 


56.985 
1.346 


65.45 
-0.901 


4Camelop. 

Mag.  5.4 


Rl^t 
Abommjoid. 


h     m 
4    41 

8 

18.944 


18.880 
18.743 
18.540 
18.282 

17.982 
17.656 
17.322 
16.998 
16.702 


64 


137 
203 
258 
300 

826 
334 
824 
296 
253 


16.449  ^^^ 

16.252  ^^ 

16.123   „ 

16.068  — 

16.090   ^ 
101 

16.191 

176 

247 

311 

367 

413 

451 
478 
497 
506 
508 

502 
487 
468 
440 
407 

365 
317 
261 
198 
127 


16.367 
16.614 
16.925 
17.292 

17.7a5 
18.156 
18.634 
19.131 
19.637 

20.145 
20.647 
21.134 
21.602 
22.042 

22.449 
22.814 
23.131 
23.392 
23.590 


23.717 
23.771  — 
23.749  ^ 


Dedliuk- 
tkm. 


+56  36 


/# 


60.07 
61.82 
63.32 
64.52 
65.36 

65.82 


65.85  — 
65.47  ^ 
64.69  ^ 
63.55  "* 

144 

62.11 


175 

150 

120 

84 

46 

3 


60.41 

58.53 
56.55 
54.54 

52.57 
50.70 
48.99 
47.48 
46.22 


170 
188 
198 
201 
197 

187 
171 
151 
126 
100 


71 
42 


45.22 

44.51 

44.09 

43.97  — 

44.15   ** 
45 

44.60 

45.33 

46.80 

47.51 

48.96 


50.60 
52.39 
54.32 
56.35 
58.43 

60.51 
62.52 
64.39 


73 

97 
121 
145 
164 

179 
193 
203 
208 
208 

201 

187 


14.985 
1.817 


53.56 
•fl.517 


/LiSridani. 
Mag.  4.2 


Bight 
AwwDsion. 


h     m 
4    41 


8 

29.289 
29.263 
29.197 
29.095 
28.963 

28.805 
28.632 
28.454  ^^ 

176 


26 

66 

102 

132 

158 

173 


28.278 
28.118 


160 
139 

27.979  ^^ 

27.871 

27.800 

27.770  — 

27.784   " 
58 

27.842 

102 

141 

179 

211 

287 

258 
272 
282 
286 
286 

280 
272 
260 
243 
225 

202 
175 
147 
115 
75 


27.944 
28.085 
28.264 
28.475 

28.712 
28.970 
29.242 
29.524 
29.810 

30.096 
30.376 
30.648 
30.908 
31.151 

31.376 
31.578 
31.753 
31.900 
32.015 


32.090 
32.125  — 
32.123    ^ 


Declina- 
tion. 


-  3  23 


It 


70.49 
71.80 
72.95 
73.94 
74.74 

75.34 
75.75   ^^ 
75.94  — 
75.93     ^ 

23 
44 


131 

115 

99 

80 

60 

41 


75.70 

75.26 
74.61 
73.76 
72.71 
71.47 

70.08 
68.55 
66.92 
65.25 
63.54 

61.90 
60.34 
58.94 
57.74 
56.79 

56.12 
55.77 
55.73  — 
56.02  * 


65 

85 
05 
24 
39 

53 
63 
67 
71 
64 

56 
40 
20 
95 
67 

35 


56.63 

57.50 
58.63 
59.94 
61.37 
62.88 

64.39 
65.86 
67.24 


61 

87 

113 
131 
143 
151 
161 

147 
138 


27.089 
1.00^ 


67.64 
-0.059 


v*Oiloiiia. 
Mag.  3.3 


Rigbt 


h     m 
4    45 

8 

28.799 
28.784 
28.728 


28.635 
28.508 

28.357 
28.188 
28.012 
27.840 
27.682 


15 
56 

98 


127 
151 

160 
176 
173 
158 
137 


27.545 

27.440   „ 

27.372 

27.346  — 

27.365  ^* 
63 


27.428 
27.535 
27.682 
27.865 
28.082 

28.324 
28.588 
28.866 
29.153 
29.445 

29.737 
30.024 
30.303 
30.571 
30.823 

31.058 
31.271 
31.460 
31.618 
31.744 

31.834 
31.883 
31.891 


107 
147 
183 
217 


264 
278 
287 
292 
292 

287 
279 
268 
252 
235 

213 
189 
158 
126 
90 


49 
8 


+  6  49 


tt 


81 
74 
64 
50 

47 

16 
SS 
15 


14.35 
13.52 
12.78 
12.14 
11.58 

11.11 
10.75 
10.60 
10.36 
10.32  — 

9 

10.41  ^ 
10.64  " 
11.01 
11.6S 
12.21 

13.03 
13.08 
16.04 
16.19 
17.39 

18.61 
19.78 
20.90 
21.90 
22.76 

23.40 
23.85 


37 
52 
68 
8S 

106 
115 
120 
123 

117 

112 

100 

85 

65 

45 


24.06  — 
24.04    ^ 


23.79 

23.34 
22.72 
21.95 
21.09 
20.18 

19.26 
18.34 
17.48 


25 
45 

62 
77 
86 
91 
93 

91 
86 


26.492 
1.007 


16.62 
+0.120 


D^a,  D«a 


+0.04 
+0.1 


+0.02 
+0.9 


+0.10 
+0.1 


-0.03 
+0.9 


+0.06 
+0.1 


0.00 
+0.9 


+0.06 
+0.1 


0.00 
+0.9 
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APPARENT  PLACES  0¥  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHmOTON. 


Wasbincton 
IfMnnme. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.3 
11.2 
21.2 
31.2 

Apr.  10.2 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    6.6 

15.6 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


cAnrlgtt. 
Var.  3.0-4.6 


Right 


h     m 
4    56 

8 

12.436 
12.421 


12.348 
12.221 
12.048 

11.837 
11.602 
11.356 
11.112 
10.886 


14 
78 


127 
178 
211 

285 
246 
214 
226 
106 


10.691  j„ 

10.432 

10.384  — 

10.395  " 
71 


10.466 
10.596 
10.783 
11.018 
11.297 

11.614 
11.961 
12.329 
12.713 
13.106 

13.502 
13.896 
14.281 
14.654 
15.008 

15.341 
15.646 
15.917 
16.148 
16.332 

16.465 
16.543 
16.561 


180 
187 
286 
270 
817 

847 
868 
884 
808 


804 
886 
878 
864 


271 
281 
184 
188 


78 
18 


DedioA- 
tkm. 


+43  42 


ft 


116 

102 

82 

60 

32 


20.69 
21.84 
22.86 
23.68 
24.27 

24.59 
24.64  — 
24.39  ^ 
23.87  ^ 
23.08  ^ 

100 

22.08 
20.91 
19.62 
18.26 
16.90 

15.58 
14.35 
13.25 
12.31 
11.55 

10.97 
10.60 


117 
120 
136 
136 
182 


128 

110 

04 

76 

68 

87 


P  Camelop. 
Mag.  4.2 


Bight 


10.43  — 

10.44  * 


10.64 

11.00 
11.52 
12.19 
12.98 
13.89 

14.91 
16.03 
17.24 
18.51 
19.82 

21.14 
22.44 
23.66 


20 
36 

62 
67 
70 
01 
102 

112 
121 
127 
181 
182 

130 
122 


h     m 
4    66 

8 

16.72 
16.67 
16.53 
16.82 
16.04 


16.70 
15.34 
14.96 
14.59 
14.24 

13.95 
13.70 
13.53 
13.43 
13.42 

13.51 
13.67 
13.90 
14.21 
144^9 

15.02 
16.50 
16.01 
16.65 
17.10 

17.66 
18.22 
18.76 
19.29 
19.79 

20.26 
20.69 
21.06 
21.37 
21.61 

21.78 
21.85 
21.84 


6 
14 
21 


84 

86 
88 
87 
86 

20 

26 

17 

10 

1 

0 

16 
28 
81 
88 
48 

48 
61 
64 
66 
66 

66 

64 

68 
60 
47 

48 

87 
81 
24 
17 

1 


DedliiA- 
tkm. 


+60  19 


tt 


37.50 
39.49 
41.24 
42.69 
43.79 


100 
176 
146 
110 
60 


44.48  ^ 

44.73  — 

44.53  * 

43.91  ^ 

42.87  ^^ 
188 


41.49 
39.80 
37.89 
35.81 
33.66 

31.51 
29.44 
27.47 
25.69 
24.14 

22.85 
21.83 
21.12 
20.71 
20.62  — 


160 
101 
206 

216 
216 


207 
107 
178 
166 
120 

103 
71 
41 


20.84 
21.35 
22.16 
23.25 
24.60 

26.18 
27.97 
29.96 
32.07 
34.27 

36.51 
38.72 
40.80 


61 

81 

100 

186 

168 

170 
108 
212 
220 
224 

221 
206 


f  Anxigie. 
Mag.  3.9 


Right 


h     m 
4    66 

8 

51.878 
51.867 


51.801 
51.683 
51.519 

51.320 
51.097 
50.863 
50.631 
60.416 


11 
66 


118 
164 
100 


223 
284 

232 

216 

187 

50.229 

147 

50.082 
49.982 
49.937  — 
49.949  " 


126 

170 
227 
270 


60.018 
60.144 
50.323 
50.560 
50.820 


51.125 

51.458  "• 

51.814  "• 

62.183** 
878 


62.561 

5^.941 
53.318 
53.688 
54.046 
54.387 

54.707 
55.000 
55.261 
55.484 
55.664 

55.795 
65.872 
65.893 


880 


877 
870 
386 
841 
830 

208 

261 
228 
180 
181 

77 
21 


Dedina- 

tlOXL 


+40  57 


r# 


86.48 
36.49 
37.38 
38.09 
88.60 


101 
80 
71 
61 
26 

38.86 
38.88  — 
38.63  ^ 


iTanrl. 
Mag.  4.7 


Right 


38.14 
37.41 

36.49 
35.42 
34.24 
33.02 
31.80 

30.63 
29.55 
28.59 
27.79 
27.16 

26.71 
26.45 
26.36 
26.46 
26.69 

27.07 
27.68 
28.21 
28.05 
29.77 

30.68 
31.66 
32.71 
33.83 
34.97 

36.12 
37.26 
38.34 


40 
73 
02 

107 
118 
122 
122 
117 

106 
06 
80 
68 
46 

26 

0 
24 
38 

61 
68 
74 
82 
01 

08 
105 
112 
114 
116 

114 
108 


h     m 
4    68 

8 

17.736 
17.734 
17.687 
l7Jm 


47 


17.471 

17.314 
17.138 
16.951 
16.766 
16.594 


127 

167 


176 
187 
186 
172 
160 

16.444  ^^3 

16.326 

16.247  „ 

16.212  — 

16.224  ^^ 
60 


16.284 
16.390 
16.539 
16.727 
16.951 

17.203 
17.478 
17.771 
18.076 
18.386 

18.699 
19.009 
19.312 
19.606 
19.886 

20.149 
20.392 
20.609 
20.796 
20.948 

21.061 
21.130 
21.155 


106 
140 
188 
224 
262 

276 
208 
806 
810 
818 

810 
803 
204 
280 
263 

243 

217 
187 
162 
113 

60 
25 


DediiUh 
tfcm. 


+21  28 


31.39 
31.33 
31.27 
31.19 
81.07 

30.91 
30.69 
30.43 
30.12 
29.77 

29.42 
29.07 
28.76 
28.53 
28.36 

28.30 
28.36 
28.53 
28.82 
29.21 

29.68 
30.22 
30.80 
31.38 
31.05 

32.47 
32.92 
33.29 
33.58 
33.77 

33.88 
33.93 
33.93 
33.89 
33.84 

33.79 
33.74 
33.69 


6 

6 

8 
12 
16 

22 
26 
31 
35 
35 

35 
31 
23 
17 
6 

6 
17 
20 
30 
47 

64 
58 
58 
57 
53 

45 
37 
20 
10 
11 

5 
0 

4 
5 
5 

5 
5 


Mean  Place 
Sec  6,  Tan  6 


9.224 
1.383 


17.12 
+0.966 


12.329 
2.020 


32.10 
+1.755 


48.782 
1.324 


32.32 
+0.868 


15.176 
1.076 


31.02 
+0.393 


+0.09 


-0.02 
+1.0 


+0.11 
+0.1 


-0.03 
+1.0 


+0.08 
+0.1 


-0.02 
+1.0 


+0.07 
+0.1 


-0.01 
+1.0 
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APPARENT  PLACES  0¥  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.    9.3 

19.3 
Mar.  1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.1 
30.1 

May  10.1 
20.1 

30.0 

June   9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5.6 

15.6 

-   25.5 

Dec.    5.5 

15.5 

.     25.6 

35.4 


7  Oiionis. 

(Bellatrix.) 

Mag.  1.7 


Right 
Aaoension. 


h   m 
5  20 

8 

49.528 
49.642  — 
49.611  '^ 
49.438  ^ 
49.328  "° 

141 


49.187 
49.022 
48.845 
48.665 
48.494 


166 
177 
180 
171 
154 


48.340 
48.213  ^ 

48.063 
48.050  — 

30 


48.080 
48.153 
48.268 
48.420 
48.606 

48.821 
49.060 
49.319 
49.592 
49.874 

60.161 
50.450 
60.735 
61.015 
51.286 

61.542 
61.781 
51.998 
52.189 
62.347 

62.469 
62.660 
52.688 


73 
115 
152 
186 
216 

230 
250 
273 
282 
287 

280 
285 
280 
271 
256 

230 
217 
101 
158 
122 

81 
88 


Declina- 
tion. 


+  6  16 


03 
83 
70 
60 
40 

37 
24 
16 


ft 

35.57 
84.64 
33.81 
33.11 
32.61 

32.02 

31.66 

31.41 

31.26 

31.24  — 
0 

31.33 

31.67 

31.93 

32.42 

33.05 

33.82 
34.70 
35.68 
36.74 
37.86 

38.96 
40.04 
41.05 
41.94 
42.66 

43.21 

43.53 

43.62  ~ 

43.47   " 
37 

50 


34 
36 
40 
68 
77 

88 

06 

106 

111 

111 

106 

101 

80 

72 

66 

32 


43.10 

42.61 
41.73 
40.82 
39.82 
38.76 

37.69 
36.66 
36.68 


78 

01 

100 

106 

107 

104 
07 


/STanil. 

Mag.  1.8 


Right 


h     m 
5    21 

12.980 

13.001  — 

12.972   " 

12.894  ^ 

12.772  ^ 
167 


12.616 
12.433 
12.235 
12.036 
11.844 


182 
108 
200 
101 
170 


11.674 
11.633  ^^ 
11.431 
11.373  ^, 
11.363  — 

30 


11.402 
11.490 
11.625 
11.802 
12.017 

12.266 
12.639 
12.836 
13.147 
13.469 

13.797 
14.126 
14.452 
14.772 
15.081 

16.377 
15.653 
15.904 
16.126 
16.311 

16.465 
16.564 
16.603 


88 

136 
177 
216 
248 

274 
207 
311 
322 
328 

820 
326 
820 
300 

206 

276 
251 
221 
186 
144 

00 
40 


I>edina- 
tion. 


+28  32 


tt 


24.68 
25.02 
25.34 
25.62 
25.82 

26.93 
25.92 
25.79 
26.63 
26.17 

24.71 
24.18 
23.61 
23.04 
22.49 

21.99 
21.67 
21.26 
21.03 
20.91 

20.89 
20.96 
21.11 
21.31 
21.67 

21.83 
22.10 
22.37 
22.62 
22.86 

23.07 
23.31 
23.56 
23.80 
24.09 

24.41 
24.76 
25.10 


34 

82 
28 
30 
11 

1 

13 
36 
36 
46 

53 
57 
67 
66 

60 

42 
32 
22 
13 
2 

7 
16 
20 
30 
36 

87 
37 
36 
28 
33 

34 
34 
36 


34 
36 


17  Camelop. 

Mag.  6.8 


Right 
Aaoension. 


h     m 
5    22 

8 

35.78 
35.76 
35.66 
36.46 
36.18 

34.45 
34.04 
33.62 
33.22 

82.86 
32.66 
32.32 
32.16 
32.09 

32.12 
32.24 
32.44 
32.72 
83.08 

33.50 
33.99 
34.51 
35.07 
36.66 

36.26 
36.87 
37.47 
38.06 
38.63 

39.17 
39.67 
40.11 
40.50 
40.81 

41.04 
41.17 
41.22 


3 
10 
30 
38 
34 

30 
41 
43 
40 
36 

30 

34 

16 

7 

8 

12 
30 
38 
36 

42 

40 
52 
66 
50 
60 

61 
60 
60 
67 
54 

50 
44 
80 
81 
38 

13 
6 


Declina- 
tion. 


+62  69 


ft 


67.62 
69.81 
71.82 
73.66 
74.99 

76.02 
76.61  ,, 
76.75  — 
76.43  '* 
75.67   ^* 

117 
74.50 


210 
301 
174 
143 
103 


50 


72.97 
71.16 
69.11 
66.93 

64.68 
62.42 
60.23 
68.18 
66.30 

64.66 
53.24 
52.12 
51.30 
60.78 

50.69 
50.71 
51.14 
51.90 
62.94 

64.27 
65.86 
67.69 
69.73 
61.92 

64.21 
66.63 
68.80 


153 
181 
305 
218 
225 

226 
210 
205 
188 
165 


141 

112 

82 

52 

JO 

12 

43 

76 

104 

133 

150 
183 
204 
210 
229 

232 
227 


jSLeporis. 
Mag.  3.0 


Right 
Ascension. 


h  m 
6  24 


8 

48.719 
48.708 
48.651 
48.552 
48.416 

48.248 
48.058 
47.865 
47.648 
47.449 


11 
57 
00 

136 
168 

100 
303 
307 
100 
183 

^'^'^^  156 

47.110  S 

46.987  ^ 

46.901 

46.857  — 
3 

46.859 

46.903 

46.992 

47.121 

47.288 


47.488 
47.715 
47.966 
48.234 
48.614 

48.803 
49.095 
49.385 
49.668 
49.940 

60.196 
50.432 
50.641 
60.820 
50.966 

61.069 
61.130 
61.145 


44 

80 
ISO 
167 
300 

327 

251 
268 
280 
280 

202 
290 
283 
272 
256 


236 
300 
170 
146 
104 


61 
15 


Declina- 
tion. 


-20  49 


tr 


29.00 
31.26 
33.29 
35.04 
36.47 

37.66 
38.29 
38.64 


38.66  — 
38.31  ^ 

71 

37.60 


336 
303 
175 
143 
100 


73 
35 


36.67 
35.24 
33.62 
31.75 

29.67 
27.44 
25.10 
22.72 
20.36 

18.08 
15.98 
14.11 
12.55 
11.34 


103 
133 
162 
1S7 
308 

223 
334 
338 
236 
228 


210 
187 
156 
121 
70 


10.66  ^ 
10.21  - 
10.35  " 
10.95  ^ 
12.02  '^ 

149 


13.51 
15.36 
17.52 
19.89 
22.39 

24.93 
27.43 
29.80 


184 

217 
237 
250 
254 

250 
237 


Mean  Place 
Sec  8,  Tan  6 


47.145 
1.006 


38.37 
+0.110 


10.218 
1.138 


24.94 
+0.544 


30.964 
2.203 


64.74 
+1.963 


46.481 
1.070 


23.22 
-0.380 


D^a,  Dwa 


+0.06 


IW,  D^      f-hO.! 


0.00 
+1.0 


+0.08 
+0.1 


-0.01 
+1.0 


+0.11 
+0.1 


-0.02 
+1.0 


+0.06 
+0.1 


0.00 
+1.0 
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APPARENT  PLACES  OT'  STABS,  1919. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


OD 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.8 


<tf^  Oxionii. 
Hag.  4.5 


Right 


Mar. 


19.3 
1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

30.0 

June    9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5.6 

15.6 

25.6 

Dec.    5.5 

15.5 
25.5 
35.4 


h     m 
5    30 

24.799 
24.823  — 
24.802  ^^ 
24.737  •* 
24.633^°* 


24.497 
24.335 
24.158 
23.978 
23.803 


162 
177 
180 
176 
107 
23.646  ^33 

23.413  '^ 
23.351 
23.331  — 


23.354 
23.421 
23.529 
23.676 
23.856 


67 
106 
147 
180 
812 


24.068 

24.304 

24.561  ^^ 

24.833^ 

25.115  ^ 
288 

25.403 


25.694 
25.985 
26.270 
26.547 

26.812 
27.061 
27.289 
27.490 
27.660 

27.794 
27.888 
27.937 


201 
291 
285 
277 
265 

240 
228 
201 
170 
134 


M 
40 


DedtD*- 
tkm. 


+  9  26 


#» 


5.61 
4.84 
4.17 
3.58 
8.09 

2.69 
2.88 
2.16 
2.01 


77 
67 
69 
40 
40 

81 
22 
15 


iOzionis. 
Mag.  2.9 


.  RlRht 
AwwDskm. 


6 

1.95  — 
2 


1.97 
2.09 
2.83 
2.67 
3.12 


3.68 
4.37 
5.14 
5.99 
6.89 

7.81 

8.72 

9.57 
10.32 
10.95 

11.43 

11.70 

11.79  — 

11.67   " 
84 

51 


12 
24 
84 
45 

56 

69 
77 
85 
00 
02 

91 
85 
75 
63 

48 

27 


11.33 

10.82 

10.15 

9.36 

8.49 

7.58 

6.67 
5.80 
4.99 


67 
70 
87 
01 
01 

87 
81 


ta     in 
5    31 

8 

30.526 

30.540  — 

30.509  '^ 

30.436  ^ 

30.324  "^ 
148 


30.181 
30.014 
29.833 
29.647 
29.468 


167 
181 
186 
170 
163 


29.305 

2»165  ,07 
29.058 

28.987 

28.957  — 
11 


64 

04 
188 
168 
108 

224 
244 

262 
272 
280 


28.968 

29.022 
29.116 
29.249 
29.417 

29.615 
29.839 
30.083 
30.345 
30.617 

30.897 
31.180 
31.462 
31.740 
32.009 

32.265 
32.504 
32.721 
32.913 
33.072 

33.194 
33.275  " 
33.314 


282 
278 
260 
256 


217 
102 
150 
122 


30 


Dedlllft- 
tion. 


-  6  57 


It 


48.13 
49.73 
51.17 
52.41 
53.45 

54.25 
54.83 
55.16  ** 
55.27  — 
55.13  " 


160 

144 

124 

104 

80 


58 


eOrionla. 
Mag.  1.8 


Right 


54.77 
54.19 
53.37 
52.36 
51.15 

49.78 
48.27 
46.64 
44.96 
43.26 

41.61 
40.04 
38.62 
37.41 
36.45 


58 


101 
121 
187 


151 
168 
168 
170 
165 

157 

142 

121 

06 

66 


35.79  „ 

38 

35.46  — 

35.47  * 
35.84  ^ 
36.56  " 

102 


37.58 
38.89 
40.42 
42.11 
43.89 

45.70 
47.47 
49.14 


181 
153 
169 
178 
181 

177 
167 


h 
5 


32 


■ 

8.496 
8.514 
8.488 
8.419 
8.811 

8.172 
8.008 
7.830 
7.648 
7.472 

7.312 
7.175 
7.071 
7.003 


J? 
96 

60 

106 

180 

164 
178 
182 
176 
160 

187 

104 

68 


27 

6.976  — 

15 

6.991 
7.049 
7.146 
7.282 
7.452 


7.653 
7.878 
8.124 
8.387 
8.661 

8.941 
9.225 
9.508 
9.787 
10.057 

10.314 
10.556 
10.776 
10.971 
11.134 

11.260 
11.347 
11.390 


58 

07 
186 
170 
201 

225 
246 
263 
274 
280 

284 
283 
270 
270 
267 


S42 
220 
105 
163 
126 


87 
43 


DidilM- 
tkOL 


-  1  15 


n 


136 

122 

106 

88 

68 

50 
80 


13.34 
14.70 
15.92 
16.98 
17.86 

18.54 
19.04 
19.34   ^ 
19.46  — 
19.39     ^ 

27 

19.12 
18.68 
18.04 
17.23 
16.25 

15.11 
13.84 
12.48 
11.04 
9.58 

8.14 
6.77 
5.52 
4.45 
3.58 

2.98 
2.67 
2.65 
2.95 
3.56 

4.43 
5.56 
6.87 
8.31 
9.84 

11.38 
12.89 
14.32 


f  Taori. 
Mag.  3.0 


Riglit 


44 
64 

81 

08 

114 

127 
136 
144 
146 
144 

137 

125 

107 

87 

60 

31 
2 

30 
61 
87 

113 
131 
144 
153 
154 

151 
143 


h     m 
5    32 

50.809 

50.841  — 

50.824  " 
64 

107 

141 


50.760 
50.653 

50.512 
50.343 
50.158 
49.969 
49.786 

49.621 
49.482 
49.377 
49.313 


160 
185 
180 
188 
165 

138 

105 

64 


10 

49.294  — 
26 

49.320 

49.391 

49.507 

49.663 

49.855 


50.079 
50.330 
50.602 
50.890 
51.189 

51.497 
51.806 
52.115 
52.419 
52.716 

53.001 
53.269 
53.515 
53.733 
53.920 

54.068 
54.173 
54.231 


71 
116 
156 
198 
224 

251 
372 


290 
306 

300 
300 

304 
207 
285 

268 
246 
218 
187 
148 


105 
58 


Decline- 
turn. 


+21     5 


tt 


37.27 
37.18 
37.12 
37.07 
87.06 

36.97 
36.89 
36.76 
36.59 
36.38 

36.14 
85.90 
35.67 
35.47 
35.32 

35.24 
35.24 
35.32 
35.49 
85.74 

36.05 
36.40 
36.77 
37.13 
37.47 

37.76 
37.96 
38.09 
38.13 
38.09 

37.97 
37.79 
37.58 
37.36 
37.14 

36.95 
36.80 
86.69 


0 
6 
5 

4 
6 

8 
13 
17 
21 
24 

34 
23 
20 
15 

8 

0 

8 

17 

25 

31 

35 
37 
36 
34 
29 

20 
13 

4 

4 
12 

18 
21 
22 
22 
10 

15 
11 


Mean  Place 
Sec  a,  Tan  5 


22.364 
1.014 


8.49 
+0.166 


28.228 
1.005 


43.68 
-0.104 


6.163 
1.000 


9.33 
-0.022 


48.190 
1.072 


89.09 
+0.386 


D^a,  Dwa 


+0.07 
+0.1 


0.00 
+1.0 


+0.06 
0.0 


0.00 
+1.0 


+0.06 
0.0 


0.00 
+1.0 


+0.07 
0.0 


0.00 
+L0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was 


ihbifftoii 
DTmie. 


Jul  0.6 
10.4 
20.4 
80.4 

Feb.    0.3 


f  Orlonis. 
Mag.  2.0 


Right 
AflOtnsioD. 


Biar. 


19.3 
1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

30.0 

June   9.0 

19.0 

29.0 

J4ily    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5.6 

15.6 

25.6 

Dec.    5.5 

15.5 
25.5 
35.4 


Mean  Place 
Sec  6,  Tan  8 


Df  a,  Dwa 


h     m 
5    36 

42.615 

42.637  — 

42.613  ^ 
66 

105 

137 


42.547 
42.442 

42.305 
42.142 
41.965 
41.783 
41.605 

41.443 
41.304 
41.196 
41.125 


163 
177 
182 
178 
162 

130 

108 

71 


32 

41.093  — 

11 
41.104 
41.156 
41.248 
41.380 
41.546 


41.742 
41.964 
42.207 
42.468 
42.739 

43.018 
43.301 
43.584 
43.863 
44.135 

44.394 
44.638 
44.862 
45.060 
45.226 


62 

02 

132 

166 

196 

222 
243 
261 
271 
279 

283 
283 
279 
272 
260 


244 
224 
198 
166 
130 


45.356 
45.448 
45.495 


92 

47 


Dedina- 
tion. 


-  1  58 


tt 


142 

128 

110 

02 

71 

52 
83 


68.62 
70.04 
71.32 
72.42 
73.34 

74.05 

74.57 

74.90  ,, 

75.02  — 

74.95     ^ 
27 

74.68 

74.21 

73.57 

72.73 

71.73 

70.58 
69.28 
67.89 
66.43 
64.95 

63.47 
62.09 
60.83 
59.73 
58.87 

58.25 
57.94 
57.95 
58.26 
58.90 

59.80 
60.97 
62.31 
63.81 
65.39 

66.99 
68.55 
70.03 


47 

64 

84 

100 

115 

130 
139 
146 
148 
148 

138 

126 

110 

86 

62 

Jl 

1 
31 
64 
00 

117 
134 
150 
158 
160 

156 
148 


40.282 
1.001 


64.42 
-0.035 


+0.06 
0.0 


0.00 
+1.0 


a  ColumlMe. 
Mag.  2.8 


Right 
AaoBDslon. 


h     m 
5    36 

8 

45.260 
45.235 


45.159 
45.036 
44.869 

44.668 
44.442 
44.200 
43.953 
43.712 

43.487 
43.289 
43.124 
42.999 
42.918 

42.884 
42.898 
42.961 
43.069 
43.220 

43.409 
43.634 
43.889 
44.167 
44.464 

44.773 
45.089 
45.406 
45.717 
46.016 

46.299 
46.558 
46.788 
46.981 
47.133 

47.240 
47.297 
47.302 


25 

76 


123 
167 
201 

226 
242 
247 
241 
225 

108 

165 

125 

81 

14 

63 

106 

151 

180 

225 
255 
278 
207 
800 

316 
817 
311 
200 
283 

250 
230 
193 
152 
107 


57 
6 


DmUda- 
tkm. 


-34    6 


n 


66.70 
69.52 
72.06 
74.26 
76.09 

77.60 
78.46 
78.97 


79.03  — 

78.64  ^ 
83 

77.81 


282 
254 
220 
183 
141 


96 
51 


76.58 
74.97 
73.01 
70.76 

68.25 
65.57 
62.77 
59.92 
57.10 

54.40 
51.90 
49.68 
47.81 
46.38 

45.45 
45.03 
45.17 
45.88 
47.13 

48.89 
51.10 
53.68 
56.53 
59.57 

62.67 
65.73 
68.66 


123 
161 
196 
225 
251 


268 
280 
285 
282 
270 


250 
222 
187 
143 
93 

42 

14 

71 

125 

176 

221 
258 
285 
304 
310 

306 
293 


42.954 
1.208 


60.00 
-0.677 


+0.04 
0.0 


0.00 
+1.0 


oAuiigK. 
Mag.  5.5 


Right 
Asomsion. 


h     m 
5    39 

8 

41.028  „ 

37 

41.065  — 
41.031  ^ 
40.929  ^^ 
40.768  "* 

213 


40.555 
40.303 
40.028 
39.744 
39.469 


252 
275 
284 
275 
252 


39.217  ^^ 

39.001  ^^ 

38.832 

38.719 

38.667  — 
12 


38.679 
38.756 
38.897 
39.095 
39.346 

39.644 
39.983 
40.354 
40.753 
41.170 

41.600 
42.037 
42.476 
42.910 
43.333 

43.739 
44.122 
44.472 
44.782 
45.045 

45.251 
45.394 
45.470 


77 
141 
198 
261 
208 

330 
371 


417 
430 

437 
439 
434 
423 
406 

383 
350 
810 
263 
206 

143 
76 


D6cUn»> 
tion. 


+49  47 


tf 


32.09 
33.65 
35.12 
36.45 
37.55 

38.40 
38.94 


156 

147 

133 

110 

85 

64 


21 

39.15  — 
39.02   ^^ 


38.56 

37.79 
36.75 
35.48 
34.03 
32.48 

30.85 
29.24 
27.66 
26.16 
24.78 

23.57 
22.53 
21.68 
21.03 
20.58 

20.34 
20.30  — 
20.46   ^* 


46 
77 

104 
127 
146 
155 
163 

161 
158 
150 
138 
121 

104 
86 
65 
45 

24 


20.82 
21.37 

22.13 
23.06 
24.18 
25.46 
26.88 

28.40 
29.99 
31.58 


86 
55 

76 

98 
112 
128 
142 
152 

150 
150 


37.398 
1.549 


31.94 
+1.183 


f  Leporis. 
Mag.  3.7 


Right 


h     m 
5    43 

8 

19.362 

19.377  — 

19.345  ^ 
76 

116 

148 


19.269 
19.153 

19.005 
18.830 
18.640 
18.444 
18.252 

18.073 
17.919 
17.794 
17.703 
17.654 

17.646 
17.681 
17.757 
17.873 
18.025 

18.209 
18.422 
18.658 
18.913 
19.182 

19.462 
19.746 
20.032 
20.316 
20.592 

20.855 
21.102 
21.328 
21.525 
21.690 

21.817 
21.903 
21.943 


175 
100 
196 
192 
179 

154 

125 

91 

49 

_8 

85 

76 

116 

152 

184 

213 
236 
255 


280 


284 
286 
284 
276 
263 

247 
226 

197 
165 
127 


86 
40 


Dedtaia- 
tion. 


-14  50 


n 


206 

100 
164 
138 
107 


76 
46 


69.76 
71.84 
73.74 
75.38 
76.76 

77.83 
78.59 
79.05 
79.18  — 
79.00   ^* 

47 

78.53 
77.75 
76.69 
75.39 
73.84 


78 
106 
130 
155 
174 

101 
202 
208 
900 
203 

101 
170 
147 
114 

78 


54.97  33 

54.59  — 

54.63    * 

55.10  *^ 

55.99  * 
120 

57.28 


72.10 
70.19 
68.17 
66.09 
64.00 

61.97 
60.06 
58.36 
56.89 
55.75 


58.91 
60.82 
62.95 
65.20 

67.51 
69.78 
71.96 


163 
101 
213 
225 
231 


227 
218 


17.080 
1.035 


64.39 
-0.265 


+0.09 
0.0 


-0.01 
+1.0 


1+0.05 


0.00 


366 


APPARENT  PLACES  OT  STAES,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash: 


instoB 
Tune. 


Feb. 


Mar. 


Jan.  0.5 
10.4 
20.4 
S0.4 
9.4 

19.3 
1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

80.1 

June    9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5.6 

15.6 

25.6 

I>ec.    5.5 

15.5 
25.5 
35.5 


Mean  Place 
Sec  5,  Tan  5 

Df  a,  Dmo 


K  Orionis. 
Mag.  2.2 


Right 

ASOBDSlOlla 


h     in 
5    48 

57!l77  21 

57.198  — 

57.173  ^ 
eo 

08 
41 


57.104 
56.996 

56.855 
56.688 
56.505 
56.315 
56.130 

55.959 
55.810 
55.691 
55.608 
55.563 

55.561 
55.600 
55.680 
55.800 
55.954 

56.139 
56.353 
56.589 
56.843 
57.111 

57.388 
57.670 
57.954 
58.235 
58.509 

58.771 
59.019 
59.245 
59.445 
59.613 

59.745 
59.836 
59.883 


67 
83 
00 

85 
71 

40 
10 
83 
45 
2 

30 

80 

120 

154 

185 

214 
236 
254 
268 
277 

282 
284 
281 
274 
262 


248 
226 
200 
168 
132 


01 
47 


Declhift- 
tion. 


-  9  41 


/» 


185 
165 
146 
120 
05 


68 
41 


55.83 
57.68 
59.33 
60.79 
61.99 

62.94 

63.62 

64.03 

64.17  — 

64.04   " 
30 

63.65 
63.00 
62.12 
60.99 
59.67 


65 

88 

113 

132 

151 

166 
177 
184 
185 
180 

170 
154 
131 
104 
71 


42.94  3^ 
42.59  — 
42.61  ^ 
43.02  *^ 
43.82  ^ 

115 

44.97 


58.16 
56.50 
54.73 
52.89 
51.04 

49.24 
47.54 
46.00 
44.69 
43.65 


46.41 
48.12 
50.01 
52.01 

54.06 
56.07 
57.99 


144 
171 
18a 
200 
205 

201 
102 


54.876 
1.015 


50.84 
-0.171 


+0.06 
0.0 


0.00 
+1.0 


b  I>oiadiui. 
Mag.  4.5 


Bight 
Ascension. 


h     m 
5    44 

8 

40.76 
40.58 
40.30 
39.94 
39.50 

39.00 
38.46 
37.90 
37.33 
36.76 

36.22 
35.72 
35.28 
34.91 
34.61 

34.39 
34.26 
34.23 
34.30 
34.44 

34.67 
84.98 
35.37 
35.82 
36.31 

36.86 
37.41 
37.98 
38.54 
39.06 

39.55 
39.99 
40.35 
40.63 
40.82 

40.90 
40.89 
40.77 


18 
28 
36 
44 
50 

54 

56 
57 
57 
54 

50 
44 

37 
30 
22 

13 
8 

7 
14 
28 

81 
80 
45 
40 
55 

55 
57 
56 
52 
40 

44 

36 

28 

10 

8 

1 
12 


Dedin»- 
tkm. 


-65  45 


// 


64.89 
68.27 
71.34 
74.02 
76.25 

77.98 
79.17 
79.82 
79.92 
79.46 

78.49 
77.03 
75.11 
72.80 
70.12 

67.15 
63.98 
60.68 
57.32 
54.01 

50.84 
47.91 
45.31 
43.13 
41.45 

40.33 
39.84 
39.99 
40.79 
42.25 

44.30 
46.88 
49.90 
53.26 
56.85 

60.53 
04.19 
67.70 


338 
307 
268 
223 
178 

110 
65 
10 

46 

07 

146 
102 
231 
268 
207 

317 
330 
336 
331 
317 

293 
260 
218 
168 
112 

40 

15 

80 

146 

206 

258 
302 
336 
350 
368 

366 
351 


37.517 
2.436 


57.32 
-2.222 


0.00 
0.0 


+0.01 
+1.0 


i^AuiigK. 
Mag.  4.2 


Right 
Ascension. 


h     m 
5    45 

s 
55.632 

55.681  — 

55.670  " 

55.601  ^ 

55.480^^ 

166 


55.314 
55.113 
54.892 
54.661 
54.435 


201 
221 
231 
226 
207 


"•228,^ 

54.050 

53.909 

53.817 

53.775  — 
12 


53.787 
53.853 
53.969 
54.135 


66 
116 
166 
211 


54.346 

250 

54.596 

54.881^ 

55.192  ^" 

55.528^ 

65.881^ 

362 

56.243 
56.612 


56.981 
67.349 
57.711 

58.058 
58.388 
58.692 
58.965 
59.198 

59.389 
59.525 
59.606 


360 
360 
368 
362 
347 


330 
304 
273 
288 
101 

186 
81 


Dedlna* 
tion. 


+39    7 


It 


32.96 
33.93 
34.86 
35.72 
36.45 

37.02 

37.39 

37.54  — 

37.46     ® 
32 

52 


07 
03 
86 
73 
57 

37 


37.14 

36.62 
35.91 
35.05 
34.07 
33.04 

31.97 
30.91 
29.90 
28.97 
28.14 

27.43 
26.83 
26.35 
25.99 
25.75 

25.62 


25.59  — 
25.65  ® 
25.82  ^^ 
26.09  ^ 


71 

86 

08 

103 

107 

106 

101 

03 

83 

71 

60 
48 
36 
24 
13 

3 


26.45 
26.92 
27.49 
28.18 
28.96 

29.83 
80.77 
31.75 


47 
57 
60 

78 
87 

04 
98 


52.513 
1.289 


34.19 
+0.813 


+0.08 
0.0 


0.00 
+1.0 


5lfepoxi8. 
Mag.  3.9 


Right 


h     m 
5    47 

52*526  ^ 

52.537  — 

52.501  ^ 

52.420  *^ 

52.297  ^ 
157 

52.140 

51.958 

51.758 

51.553 

51.347 

51.157 
50.990 
50.852 
60.750 
60.688 

50.668 
50.691 
60.758 
50.868 
51.011 

51.191 
51.401 
51.636 
51.891 
52.164 

52.447 
52.737 
53.029 
53.319 
53.601 

63.872 
64.124 
64.355 
64.556 
64.728 

54.862 
54.936 
54.975 


182 

200 
205 
206 

100 


167 

138 

102 

62 

20 

23 

67 

110 

143 

180 

210 
235 
255 
273 
2S3 

200 
202 
200 
282 
271 

252 
231 
201 
167 
128 

84 
80 


DecUnft- 
tion. 


-20   52 

It 

72.07 


340 
217 
103 
150 
136 


01 
55 


74.47 
76.64 
78.56 
80.16 

81.41 
82.82 
82.87   ^3 
88.05  — 
82.87   ** 

54 

82.33 
81.47 
80.29 
78.82 
77.09 


86 

118 
147 
173 
196 

213 
225 
238 
231 
225 

210 
100 
160 
125 
86 


56.15 
55.74  — 
55.80     ® 

56.33  ^ 

57.34  ^^^ 

145 

58.79 


75.13 
73.00 
70.75 
68.42 
66.11 

68.86 
61.76 
59.86 
58.26 
57.01 


60.61 
62.77 
65.16 
67.72 

70.34 
72.92 
75.41 


182 
216 
230 
256 
262 


258 
240 


50.243 
1.070 


66.28 
-0.382 


+0.05 
0.0 


0.00 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashJnston 
MaanTuiie. 


Jan.  0.5 
10.4 
20.4 
80.4 

Feb.    9.4 

19.3 
Mar.  1.3 
11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
SO.l 

Kay  10.1 
20.1 

30.1 

June    9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Dec.    5.5 

15.5 
25.5 
35.5 


SAxaigm* 
Mag.  2.7 


Right 
AsosDsioii. 


h     m 
5    54 

14.927 

14.985  — 

14.983     ^ 

14.925   ^ 

14.814  "^ 
155 


14.659 
14.469 
14.256 
14.031 
13.810 


190 
213 
225 
221 
204 


13.606 
13.429 
13.287 
13.190 


177 

142 

07 


13.144  — 

4 


13.148 
13.204 
13.310 
13.465 
13.664 


MeanPkce 
Secd,Tan5 


13.900 
14.171 
14.470 
14.791 
15.129 

15.480 
15.838 
16.199 
16.559 
16.913 

17.257 
17.585 
17.890 
18.167 
18.406 


56 
106 
155 
109 
238 

271 
299 
821 
338 
351 

358 
301 
360 
354 
344 

328 
305 
277 
230 
195 


18.601 
18.746 
18.835 


145 

89 


Dedina- 
tlon. 


+37  12 


27.36 
28.21 
29.05 
29.84 
30.52 

31.08 
31.46   ^3 
31.64  — 
31.62     ^ 

25 
48 


85 
84 
79 
68 
56 

38 


31.37 

30.94 
30.34 
29.58 
28.72 
27.79 

26.83 
25.88 
24.96 
24.11 
23.33 

22.65 
22.09 
21.61 
21.24 
20.97 

20.78 
20.67 
20.65 
20.70 
20.83 

21.06 
21.37 
21.78 
22.30 
22.92 

23.65 
24.44 
25.29 


60 
76 
86 
93 
96 

95 
92 
85 

78 
68 

56 
48 
37 
27 
19 

11 
2 

5 
13 
23 

81 
41 
52 
62 
73 

79 
85 


1  Qeminomm. 
Mag.  4.3 


Right 


h     m 
5    59 

s 
14.488 

14.547 


50 
8 


14.555  — 

14.512  ^ 

14.422  ^ 
129 

14.293 

161 

182 

192 

190 

178 

13.390 
13.236  ^^ 
13.113  3^ 
13.028 
12.985  — 

2 


14.132 
13.950 
13.758 
13.568 


11.868 
1.256 


29.40 
+0.759 


+0.08 
0.0 


0.00 
+1.0 


12.987 
13.033 
13.124 
13.257 
13.428 

13.633 
13.866 
14.124 
14.403 
14.695 

15.000 
15.311 
15.625 
15.939 
16.250 

16.552 
16.841 
17.112 
17.358 
17.572 

17.750 
17.884 
17.971 


46 

91 

183 

171 

205 

233 
258 
279 
292 
306 

311 
314 
314 
311 
302 

289 
271 
246 
214 
178 

134 
87 


Dodina- 
tion. 


+23  16 


It 


4.46 
4.46 
4.51 
4.60 
4.70 

4.80 
4.86 
4.87 
4.81 
4.70 

4.52 
4.29 
4.04 
3.78 
3.54 

3.33 
3.16 
3.04 
2.98 
2.98 

3.04 
3.13 
3.24 
3.35 
3.45 

3.51 
3.52 
8.46 
3.34 
3.16 

2.91 
2.65 
2.38 
2.12 
1.91 

1.75 
1.65 
1.63 


0 
5 

9 
10 
10 

6 
1 

6 
11 
18 

23 
25 
26 
24 
21 

17 

12 

6 

0 

6 

9 
11 
11 
10 

6 

J 

6 
12 
18 
25 

26 
27 
26 
21 
16 

10 
2 


1  Q.  Pnppia. 
Mag.  6.2 


Right 


h    m 
6    2 

s 

11.025 
11.001 


10.916 
10.773 
10.579 

10.344 

10.074 

9.782 

9.480 

9.179 

8.891 
8.627 
8.396 
8.205 
8.061 


24 

85 


143 
194 
235 

270 
292 
302 
901 
288 

264 
231 
191 
144 
92 


7.969 

7.928  — 

7.942   " 

8.010  ^ 

8.127  "^ 
168 

8.295 


11.800 
1.089 


7.77 
+0.430 


+0.07 
0.0 


0.00 
+1.0 


8.507 
8.760 
9.044 
9.359 

9.694 
10.045 
10.402 
10.759 
11.107 

11.440 
11.747 
12.021 
12.256 
12.441 

12.573 
12.647 
12.659 


212 
253 
284 
315 
335 

351 
357 
357 
348 
333 


307 
274 
235 
185 
132 

74 
12 


Dedina- 
tion. 


-45     1 


// 


76.22 
79.48 
82.47 
85.12 
87.39 


826 
299 
265 
227 
181 


89.20 

134 

90.54 
91.38  ^ 

33 

91.71  — 

91.54   " 
64 


90.90 
89.77 
88.21 
86.25 
83.95 

81.33 
78.49 
75.47 
72.38 
69.29 

66.30 
63.46 
60.94 
58.77 
57.03 

55.81 
55.15 


55.10  — 
55.66  ^ 
56.83  "^ 

175 

58.58 


113 
156 
196 
230 
262 

284 
302 
309 
309 
299 

284 
252 
217 
174 
122 


66 


I'Oxionia. 
Mag.  4.4 


60.85 
63.57 
66.64 
69.95 

73.39 
76.84 
80.19 


227 
272 
307 
331 
344 


345 
335 


8.534 
1.415 


69.72 
-1.001 


Right 

AiWMMJOP. 


58 


h    m 
6    2 

s 

59.407 

59.465 

59.474  — 

59.435  ^ 
84 

122 


+0.03 
0.0 


0.00 
+1.0 


59.351 

59.229 
59.078 
58.904 
58.722 
58.540 

58.370 
58.221 
58.102 
58.017 
57.972 

57.969 
58.009 
58.091 
58.212 
58.370 

58.559 
58.777 
59.018 
59.280 
59.555 

59.841 
60.135 
60.433 
60.732 
61.028 

61.316 
61.593 
61.851 
62.088 
62.294 

62.465 
62.595 
62.679 


151 
174 
182 
182 
170 

149 

119 

85 

45 

_J 

40 

82 

121 

158 

189 

218 
241 
262 
275 
286 

294 
298 
299 

296 
288 

277 
258 
237 
206 
171 

130 
84 


Dedina- 
tkm. 


+14  46 


It 


41.22 
40.70 
40.26 
39.92 
39.66 

39.46 
39.30 
39.19 
39.10 
39.04 

39.01 
39.01 
39.06 
39.16 
39.32 

39.57 
39.87 
40.25 
40.68 
41.17 

41.68 
42.19 
42.67 
43.09 
43.42 

43.63 
43.72  — 
43.66     • 


52 
44 
84 

27 
19 

16 

11 

9 

6 

8 

0 

5 

10 

16 

25 

30 
88 

43 

49 
51 

51 
48 
42 
83 
21 


43.45 
43.09 

42.59 
41.99 
41.30 
40.58 
39.85 

39.17 
38.53 
37.97 


21 
86 
50 

60 
60 
72 
73 
68 

64 
56 


56.863 
1.034 


45.24 
+0.264 


+0.07 
0.0 


0.00 
+1.0 
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APPAKENT  PLACES  OE  STAES,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


Inctoii 
Tune. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
Mar.  1.3 
11.3 
21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June   9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    6.7 

15.6 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


6  Canis  Majozis. 
Mag.  4.2 


Right 
Aaoeoslon. 


h     m 
6    50 

s 
27.962 

28.045 


83 


28.079  — 

28.063  " 

28.001  ^ 
103 

27.898 


138 
166 
181 
188 
185 


172 


27.760 
27.594 
27.413 
27.225 

27.040 

26.868 

26.716  ^^ 

26.592^ 

26.499  ^ 
67 

26.442   ^^ 

26.423  — 

26.442   " 

26.498   " 

26.590  ®^ 

137 

26.717 
26.874  ^*^ 
27.058  ^" 
27.269  ^" 

281 


Mean  Place 
Sec  6,  Tan  S 


27.500 

27.751 
28.016 
28.294 
28.580 
28.870 

29.159 
29.442 
29.713 
29.965 
80.192 

30.385 
30.538 
80.647 


251 


265 
278 
286 
290 
280 

283 
271 
252 
227 
IM 

153 
100 


Dedina- 
tkm. 


-11  56 


It 


15.82 
18.01 
20.04 
21.87 
23.44 

24.76 
25.78 
26.52 
26.97 


210 
203 
183 
167 
132 

102 
74 
45 


€  Cania  ICaJoxia. 
Mag.  1.6 


Right 
Asoenslon. 


27.13  — 

12 

27.01 
26.62 
25.96 
25.06 
23.92 


22.59 
21.08 
19.42 
17.68 
15.89 

14.11 
12.40 
10.83 

9.44 

8.32 

7.50 

7.03  3 

6.95  — 

7.28  " 

8.02  '^^ 
lis 


39 
66 
90 
14 
33 

51 
06 

74 
70 

78 

71 
67 
30 
12 
82 

47 


9.15 
10.63 
12.42 
14.47 
16.67 

18.96 
21.27 
23.52 


148 
179 
206 

220 


281 
225 


25.623 
1.022 


10.00 
-0.212 


+0.06 
-0.1 


0.00 
•fl.O 


h     m 
6    55 


28.903 

28.975 

28.993  — 

28.958  ^ 

28.873  ^ 
130 


28.743 
28.575 
28.380 
28.165 
27.943 

27.723 
27.516 
27.328 
27.169 
27.042 

26.952 
26.902 


168 

106 
216 
222 
220 


207 
188 
159 
127 
90 

50 

8 


26.894  — 

26.927  ^ 

27.000  ^ 
111 

27.111 

148 
181 
212 
288 
263 

282 

296 
306 
811 
810 

801 
287 
264 
286 

196 

161 
102 


27.259 
27.440 
27.652 
27.890 

28.153 
28.435 
28.730 
29.038 
29.349 

29.659 
29.960 
30.247 
30.511 
30.746 

30.941 
31.092 
31.194 


Dedloa- 
tion. 


-28  51 


II 


44.92 
47.90 
50.73 
53.31 
55.61 

57.55 

59.11 

60.28 

61.05 

61.39  — 
6 

61.33 

60.88 

60.03 

58.82 

57.26 


298 
283 
258 
230 
194 


156 

117 

77 


f  Qemlnorom. 
Var.  3.7-4.3 


Right 
Aaoensian. 


55.43 
53.33 
51.04 
48.61 
46.11 

43.61 
41.19 
38.94 
36.93 
35.25 

33.97 
33.13  33 
32.80  — 
32.99  " 
33.72  ^' 

126 


45 
85 

121 
156 
183 

210 
229 
243 
250 
150 

242 
226 
201 
168 
128 

84 


36.72 
38.90 
41.43 
44.23 

47.21 
50.27 
53.29 


174 
218 
253 
280 
298 

300 

803 


26.532 
1.142 


39.69 
-0.551 


+0.05 
-0.1 


-0.01 
+1.0 


h     m 
6    59 

s 

20.992 

118 

21.110 

21.176   ^3 

21.189  — 

21.151  ^ 
86 


21.065 
20.939 
20.783 
20.608 
20.423 

20.240 
20X)70 
19.920 
19.799 
19.713 

19.664 


19.656  — 
19.688  ^ 
19.759  ^^ 
19.869  "^ 

143 

20.012 


126 
156 
176 
186 
183 

170 

150 

121 

86 

49 


8 


20.188 
20.392 
20.621 
20.873 

21.142 
21.428 
21.726 
22.035 
22.349 

22.665 
22.977 
23.280 
23.567 
23.829 

24.060 
24.252 
24.397 


176 

204 
220 
252 


286 
298 
800 
814 
816 

813 
803 
287 
362 
281 

193 
146 


Dedina- 
tion. 


+20  41 


II 


17.80 
17.51 
17.36 
17.32 
17.38 

17.50 
17.67 
17.84 
18.01 
18.15 

18.25 
18.30 
18.31 
18.29 
18.25 

18.20 
18.14 
18.09 
18.04 
18.00 

17.96 
17.90 
17.82 
17.69 
17.49 

17.22 
16.86 
16.41 
15.86 
15.22 

14.50 
13.75 
12.98 
1^.24 
\\M 

10.96 
10.48 
10.12 


29 
15 

4 

6 
12 

17 
17 
17 
14 
10 

5 
1 

2 

4 
6 

6 
6 
6 

4 
4 

6 

8 

13 

20 

27 

36 
46 
65 

64 
72 

76 
77 
74 
68 

60 

48 
36 


18.369 
1.069 


24.79 
+0.378 


+0.07 
-0.1 


+0.01 
+1.0 


o^  Cania  Majoria. 
Mag.  3.1 


^  Right 


82 


152 
ISO 
198 
207 
206 


195 
176 
149 
116 
81 

44 


h      m 
6    59 

s 
40.876 
40.958   ,^ 

30 

40.988  — 
40.967  ^^ 
40.896  ^^ 

115 

40.781 
40.629 
40.449 
40.251 
40.044 

39.838 
39.643 
39.467 
39.318 
39.202 

39.121 

39.077 

39.073  — 

39.109  ^ 

39.183  ^* 
111 

39.294 

145 

177 
205 
230 
254 

271 
286 
297 
302 
802 

297 
283 
262 
235 
200 

158 
110 


39.439 
39.616 
39.821 
40.051 

40.305 
40.576 
40.862 
41.159 
41.461 

41.763 
42.060 
42.343 
42.605 
42.840 

43.040 
43.198 
43.308 


Declina- 
tion. 


-23  42 


II 


55.97 
58.76 
61.37 
63.78 
65.90 

67.70 
69.15 
70.23 

70.94   „ 

33 

71.27  — 

4 

71.23 
70.81 
70.05 
68.95 
67.55 


279 
261 
241 
212 
180 

145 

108 

71 


65.88 
63.98 
61.88 
59.66 
57.36 

55.08 
52.86 
50.80 
48.96 
47.42 

46.25 
45.50  ^ 
45.22  — 
45.44   ^ 

71 
120 


42 

76 

110 

140 

167 

190 
210 
222 
230 
228 

222 
206 
184 
154 
117 

75 


46.15 


47.35 
49.01 
51.08 
53.46 
56.11 

58.90 
61.76 
64.59 


1G6 
207 
238 
265 
279 

286 
283 


38.530 

1.092 


50.58 
-0.439 


+0.05 
-0.1 


-0.01 
+1.0 


APPARENT  PLACES  OP  STAES,  1919. 


377 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
lietnTime. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 


Mar. 


19.4 
1.4 
11.3 
21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.6 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


7  Canis  Majoris. 
Mag.  4.1 


Mean  Place 
Sec  d,  Tan  6 


Right 


h    m 
7    0 

8 

7.983 
8.073 


90 


8.113  — 
8.103   ^® 


8.045 

7.944 
7.807 
7.642 
7.459 
7.268 

7.078 
6.899 
6.741 
6.607 
6.504 

6.437 
6.406 
6.413 
6.457 
6.538 

6.653 
6.799 
6.976 
7.180 
7.406 

7.652 
7.916 
8.194 
8.481 
8.774 

9.068 
9.358 
9.636 
9.895 
10.129 

10.330 
10.491 
10.607 


68 

101 

137 
165 
183 
191 
190 

179 
158 
134 
103 
67 

31 

7 
44 

81 
115 

146 
177 
204 
326 
246 

264 
278 
287 
208 
294 

290 
278 
250 
284 
201 

161 
116 


tioo. 


-15  30 


tt 


51.43 
53.83 
56.08 
58.11 
59.90 

61.39 
62.58 
63.46 
64.02 


240 
225 
203 
179 
149 

119 
88 
56 


«      24 
64.26  — 
6 

64.20 

63.83 

63.16 

62.23 

61.04 


59.63 
58.00 
56.24 
54.36 
52.43 

50.50 
48.64 
46.92 
45.39 
44.13 

43.19 
42.63   ,, 
42.48  — 
42.76   ^ 

73 
114 


87 

67 

93 

119 

141 

163 
176 
188 
193 
193 

186 
172 
153 
126 
94 

56 


6  Canis  Majozls. 
Mag.  2.0 


Bight 


43.49 

44.63 
46.17 
48.04 
50.19 
52.54 

55.01 
57.51 
59.97 


154 
187 
215 
235 
247 

250 
246 


5.649 

1.038 


45.69 
-0.278 


h  m 
7    5 

8 

8.165 

8.250 

8.282- 

8.262 

8.191 

8.075 
7.921 
7.738 
7.536 
7.323 

7.111 
6.910 
6.727 
6.570 
6.444 

6.353 
6.301 
6.288 
6.316 
6.382 

6.485 
6.623 
6.795 
6.997 
7.225 

7.478 
7.750 
8.039 
8.339 
8.646 

8.954 
9.256 
9.546 
9.814 
10.056 

10.261 
10.423 
10.538 


85 
32 

20 

71 

116 

154 
183 
202 
213 
212 

201 
183 
157 
126 
91 

52 
13 

28 

66 

103 

138 
172 
202 
228 
253 

272 
289 
300 
307 
306 

802 
290 
268 
342 
205 

162 
115 


tkm. 


-26  15 


It 


54.78 
57.69 
60.46 
62.99 
65.24 


291 

2n 

253 
225 
191 


67.15 
68.73 
69.92 
70.71 
71.12 

71.13 
70.75 
70.00 
68.90 
67.49 

65.78 
63.82 
61.66 
59.36 
56.99 

54.61 
52.29 
50.14 
48.20 
46.57 

45.31 
44.48 


158 

119 

79 

41 

1 

38 

75 

110 

141 

171 

196 
216 
280 
237 
2S» 

233 
315 
194 
163 
136 

88 


68  Anrlgfe. 

Mag.  5.1 


Right 


86 
44.13  — 

44.30   " 

44.98  ^ 
110 

46.17 


47.83 
49.92 
52.37 
55.08 

57.96 
60.92 
63.87 


166 


346 
371 


h   m 
7    6 

8 

8.338 
8.482 
8.566 


144 

84 


8.585  — 
8.541  *^ 

101 


8.440 
8.291 
8.104 
7.890 
7.664 

7.437 
7.224 
7.034 
6.878 
6.762 


149 
187 
314 
336 
227 

213 
190 
156 
116 
73 


396 


5.807 
1.115 


49.59 
-0.494 


6.690 
6.666  — 
6.690  ^ 


6.762 
6.880 

7.041 
7.242 
7.477 
7.745 
8.040 

8.358 
8.697 
9.054 
9.422 
9.797 

10.176 
10.552 
10.917 
11.262 
11.679 

11.859 
12.091 
12.270 


73 
118 
161 

301 
336 
368 
395 
318 

339 
357 
368 
375 
879 

876 
366 
846 
817 
380 

333 
179 


Declina- 
tion. 


+39  26 


66.41 
67.27 
68.25 
69.90 
70.37 

71.38 
72.29 
73.04 
73.61 
73.95 

74.06 
73.93 
73.58 
73.02 
72.28 

71.40 
70.41 
69.34 
68.21 
67.05 

65.90 
64.76 
63.65 
62.58 
61.57 

60.61 
59.72 
58.91 
58.20 
57.59 

57.10 
56.75 


86 

98 

105 

107 

101 

91 
75 
57 
34 
11 

13 
35 
56 
74 
88 

99 
107 
113 
116 
115 

114 
111 
107 
101 
96 

89 
81 
71 
61 
49 

35 


61  Qeminomm. 
Mag.  5.3 


Right 
Aaooision. 


16 

66.59  — 

66.60  ^ 


66.82 

57.24 
57.85 
68.65 


33 
43 

61 
80 


h   m 
7    8 

45.855 

45.979 

46.052 

46.073  — 

46.043   ^ 
76 

45.967 

45.851 

45.704 

45.535 

45.356 

45.178 
45.012 
44.862. 
44.740 
44.649 


116 

147 
160 
179 
178 

166 

150 

123 

91 

54 


44.595 
44.578  — 
44.602   ^ 


6.265 
1.296 


74.30 
+0.823 


44.663 
44.758 

44.889 
45.052 
45.242 
45.457 
45.695 

45.952 
46.225 
46.512 
46.810 
47.116 

47.425 
47.731 
48.030 
48.316 
48.578 

48.811 
49.006 
49.157 


61 

96 

131 

163 
190 
215 
238 
257 

273 
287 
208 
806 
809 

306 
299 
286 
363 
333 

195 
161 


Dsdlnft- 

tion. 


+16   17 


It 


43.73 
43.13 
42.68 
42.37 
42.20 

42.12 
42.13 
42.20 
42.30 
42.42 

42.55 
42.68 
42.80 
42.93 
43.07 

43.21 
43.37 
43.55 
43.74 
43.93 

44.11 
44.27 
44.38 
44.43 
44.38 

44.21 
43.91 
43.48 
42.91 
42.19 

41.36 
40.44 
39.47 
38.48 
37.62 

36.63 
35.84 
36.18 


60 
45 

31 

17 
8 

1 

7 

10 

12 

13 

13 
12 
13 
14 
14 

16 
18 
19 
19 
18 

16 

11 

6 

6 

17 

30 
43 

57 
73 
83 

93 
97 
90 
96 
80 

70 
66 


43.313 
1.042 


61.06 
+0.292 


+0.05 
-0.1 


0.00 
+1.0 


+0.06 

-ai 


-0.01 
+1.0 


t+0.08 
-0.1 


+0.02 


+0.08 


+0.01 
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APPARENT  PLACES  OE  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlogfton 
M«an  Time. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 

19.4 
Mar.  1.4 
11.3 
21.3 
31.3 

Apr.  10.3 
20.2 
80.2 

May  10.2 
20.1 

SO.l 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


T^Volantls. 
Mag.  3.9 


Mean  Place 
Seca,  Tana 


Right 
Aacenskm. 


D^a,  Dva 

IVa;,D^ 


h    m 
7    9 

8 

30.30 
30.30 
30.17 
29.92 
29.55 

29.09 
28.54 
27.93 
27.27 
26.59 

25.90 
25.22 
24.58 
23.98 
23.45 


0 

13 
36 
87 
46 

65 
61 

e6 

68 
68 

68 
64 
60 
63 
47 


87 
27 
18 

7 


22.98 
22.61 
22.34 
22.16 
22.09  — 

4 

22.13 
22.28 
22.55 
22.90 
23.35 


16 
37 
86 
46 
68 


23.88 
24.47 
25.12 
25.80 
26.50 

27.18 
27.83 
28.43 
28.96 
29.40 

29.71 
29.92 
30.00 


60 

66 
68 
70 
68 

66 

60 
63 
44 
81 

31 

8 


Dediiift* 
tkm. 


-70  21 


n 


66.36 
70.18 
73.88 
77.37 
80.57 

83.40 
85.80 
87.72 
89.12 
90.01 

90.36 
90.17 
89.47 
88.26 
86.58 

84.47 
81.98 
79.19 
76.16 
72.99 

69.76 
66.56 
63.52 
60.71 
58.25 

56.22 
54.72 
53.82 
53.54  — 
63.94  ^ 

106 

54.99 


383 

370 
349 
330 
383 


340 

193 

143 

89 

36 

19 

70 

131 

168 

311 

349 
379 
303 
817 
838 

830 
804 
381 
346 
303 

160 
90 


XGkmlnomm. 
Mag.  3.6 


Right 
AMonsJodO. 


56.68 
58.96 
61.76 
64.98 

68.52 
72.25 
76.05 


169 
338 
380 
823 
864 

873 
380 


h     m 
7     13 


8 

28.914 
29.043 
29.120 
29.146 
29.120 

29.047 
28.933 
28.789 
28.621 
28.443 

28.265 
28.096 
27.945 
27.821 
27.728 


139 
77 
36 

36 
73 


114 
144 
168 
178 
178 


26.276 
2.977 


63.50 
-2.804 


-0.01 
-0.1 


-0.06 
+1.0 


169 

161 

134 

93 

68 

27.670 

27.650  — 

27.669  " 

27.725  *• 

27.816  •^ 
137 

27.943 

28.101 

28.286 

28.498 

28.732 

28.987 
29.259 
29.545 
29.842 
30.150 

30.460 
30.769 
31.071 
31.360 
31.626 

31.863 
32.062 
32.218 


158 
185 
313 
334 
355 


373 


397 
808 
310 

809 
303 
380 
366 
337 


199 
156 


DediDa- 
tkm. 


+16  40 


II 


67.53 
66.94 
66.51 
66.22 
66.06 

66.01 
66.04 
66.13 
66.25 
66.39 

66.53 
66.66 
66.80 
66.93 
67.05 

67.19 
67.33 
67.48 
67.64 
67.80. 

67.95 
68.07 
68.14 
68.14 
68.04 

67.83 
67.50 
67.03 
66.43 
65.68 

64.83 
63.89 
62.91 
61.91 
60.95 

60.06 
59.29 
58.63 


60 
43 

39 

16 

6 

3 

9 

13 

14 

14 

18 
14 
13 
13 
14 

14 
16 
16 
16 
15 

13 

7 

0 

10 

31 

33 
47 
60 
75 

85 

94 
98 
100 
96 
89 

77 
66 


T  AXfUB. 

Mag.  2.7 


Right 

AsCMDSlOIl. 


86 


26.372 
1.044 


75.10 
+0.300 


+0.07 
-0.1 


+0.01 
+0.9 


h     m 
7    14 

8 

19.365 

19.451 

19.478  — 

19.446  ^ 

19.360  ^ 
136 


19.224 
19.046 
18.834 
18.600 
18.354 

18.107 
17.868 
17.648 
17.452 
17.289 

17.163 
17.077 
17.032 
17.032 
17.075 

17.161 
17.288 
17.454 
17.656 
17.890 

18.155 
18.444 
18.755 
19.080 
19.413 

19.749 
20.079 
20.394 
20.686 
20.946 

21.165 
21.337 
21.456 


178 
212 
334 
346 
347 


339 
320 
196 
163 
136 

86 
46 
0 
48 
86 

137 
166 
303 
234 
365 


811 
335 
333 
836 


330 
315 
393 
300 
319 


173 
119 


DediDfr- 
tion. 


-36  56 


II 


333 
830 
397 


70.10 

73.43 
76.63 
79.60 
82.29 

84.63 
86.57 
88.09 
89.16 
89.78 

89.94 
89.66 
88.93 
87.79 
86.26 

84.39 
82.22 
79.81 
77.20 
74.49 

71.75 
69.07 
66.54 
64.24 
62.26 

60.68 
59.58 
59.00 
58.99-^ 
59.56  *^ 

115 

60.71 
62.41 
64.61 
67.23 
70.19 


334 

194 

152 

107 

63 

16 

28 

73 

114 

153 

187 

217 
341 
361 
371 
274 

368 
353 
330 
198 
158 

110 
68 


73.38 
76.70 
80.05 


170 
320 
363 
396 
319 

333 
335 


16.918 

1.261 


65.73 
-0.752 


+0.04 
-0.1 


-0.02 
+0.9 


0  OeninonuiL 
Mag.  3.5 


Right 
Awowutlop. 


h     m 
7    15 

19'883  ^3^ 
20.018 
20.101   „ 
20.130  — 
20.106  ^ 

73 


20.033 
19.917 
19.769 
19.597 
19.413 

19.229 
19.054 
18.898 
18.769 
18.671 


116 
148 
173 
184 
184 


175 

156 

139 

98 

61 

18.610 
18.588  — 
18.605  " 
18.662  *^ 
18.756  •* 

130 

18.886 
19.048 
19.239 
19.457 
19.698 

19.961 
20.241 
20.537 
20.845 
21.161 

21.482 
21.803 
22.117 
22.415 
22.693 

22.940 
23.148 
23.312 


163 
191 
218 
241 
263 


280 


808 
816 
821 

321 
314 
298 
378 
347 

308 

164 


tton. 


+22     7 


n 


49.45 
49.22 
49.12 
49.16 
49.30 

49.53 
49.79 
50.06 
50.32 
50.53 

50.69 
50.79 
50.84 
50.^ 
50.77 

50.67 
50.55 
50.41 
50.26 
50.10 

49.91 
49.71 
49.47 
49.18 
48.84 

48.42 
47.93 
47.34 
46.65 
45.91 

46.11 
44.28 
43.45 
42.67 
41.97 

41.37 
40.90 
40.58 


23 

10 

4 

14 
23 

28 
27 
26 
21 
16 

10 
5 

2 

6 

10 

12 
14 
16 
16 
19 

20 
34 
29 
84 
42 

49 
60 
69 
74 
80 

83 
83 
78 
70 
60 

47 
32 


17.258 
1.080 


57.40 
+0.407 


+0.07 
-0.1 


+0.01 
+0.9 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDKton 
llMnTmie. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June    9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.6 
85.5 


P  Qeminomm. 
(Pollux.) 
Mag.  1.2 


Blgfat 

ASOBDSkUL 


h     m 
7    40 

24*405,^ 

24.573  ,,, 

24.685  ^ 

24.741  — 

24.738    ^ 
65 


24.683 
24.581 
24.440 
24.270 
24.083 

23.889 
23.701 
23.529 
23.379 
23.259 

23.175 
23.127 


23.120  — 
23.152  ^^ 
23.223  ^^ 

107 

23.330 


102 
141 
170 
187 
194 


188 
172 
150 
120 
84 


48 


23.472 
23.647 
23.851 
24.081 

24.337 
24.614 
24.911 
25.224 
25.551 

25.887 
26.227 
26.563 
26.889 
27.197 

27.476 
27.715 
27.911 


142 
175 
204 
230 
256 

277 
207 
813 
827 
336 

340 
336 
326 
808 
278 

240 
100 


Dedina- 
tion. 


+28  13 


ft 


12.75 
12.79 
13.03 
13.41 
13.91 

14.48 
15.08 
15.66 
16.19 
16.63 

16.95 
17.14 
17.20 
17.14 
16.95 

16.67 
16.29 
15.84 
15.33 
14.77 

14.16 
13.51 
12.81 
12.08 
11.31 

10.50 
9.63 
8.73 
7.79 
6.84 

5.90 
4.99 
4.15 
3.43 
2.83 

2.40 
2.17 
2.12 


4 

24 

38 
50 
57 

60 
58 
53 
44 
32 

19 
6 

6 
19 
28 

38 
45 
51 
56 
61 

65 
70 
73 
77 
81 

87 
90 
94 
95 
94 

91 
84 
72 
60 
48 

23 
5 


4Piippis. 
Mag.  5.1 


Rlgbt 
Afloension. 


h     m 
7    42 


8 

15.391 
15.524 
15.608 


133 

84 


33 
15.641  — 

15.624   ^^ 
64 


15.560 
15.455 
15.317 
15.154 
14.977 

14.795 
14.617 
14.452 
14.305 
14.185 

14.093 
14.034 


105 
138 
163 
177 
182 

178 
165 
147 
UO 
92 

59 


25 
14.009  — 

14.018     ® 


14.061 

14.138 
14.248 
14.387 
14.555 
14.749 

14.969 
15.210 
15.471 
15.748 
16.038 

16.336 
16.637 
16.934 
17.219 
17.484 

17.723 
17.925 
18.085 


43 

77 

110 
139 
168 
194 
220 

241 
261 
277 
290 
298 

801 
297 
285 
265 
239 

202 
160 


Dedlna- 
tion. 


-14  21 


n 


63.70 
66.16 
68.48 
70.61 
72.51 

74.14 
75.49 
76.53 
77.27 
77.71 

77.85 
77.69 
77.26 
76.56 
75.61 

74.43 
73.05 
71.51 
69.84 
68.09 

66.32 
64.59 
62.97 
61.49 
60.26 

59.30 
58.69 


246 
282 
213 
190 
163 


135 

104 

74 

44 

14 

16 
43 
70 
95 
118 

138 
154 
167 
175 
177 

173 
162 
148 
123 
96 

61 


22 
58.47  — 

58.66   ^* 

59.28   ^ 
103 

60.31 


61.73 
63.52 
65.60 
67.90 

70.34 
72.85 
75.33 


142 
179 
206 
230 
244 

251 
248 


{  Azgas. 
Mag.  3.5 


Right 


h     m 
7    45 

55.581 
55.713 
55.792 
55.818  — 
55.791  ^ 

75 


55.716 
55.598 
55.445 
55.267 
55.073 

54.873 
54.676 
54.491 
54.325 
54.184 

54.073 

53.995 

53.951 

53.944  — 

53.973  ^ 
65 

54.038 


118 
153 
178 
194 
200 


197 
185 
166 
141 
111 

78 
44 


54.136 
54.269 
54.434 
54.628 

54.851 
55.099 
55.368 
55.655 
55.958 

56.268 
56.581 
56.888 
57.183 
57.457 

57.700 
57.904 
58.064 


98 
133 
165 
194 
223 


248 
269 
287 
303 
310 

313 
307 
295 
274 
243 

204 
160 


Dedina- 
tion. 


-24  39 


tt 


25.13 
28.07 
30.89 
33.53 
35.93 

38.03 
39.81 
41.24 
42.29 
42.97 

43.27 
43.21 
42.79 
42.01 
40.91 

39.52 
37.85 
35.97 
33.91 
31.74 

29.53 
27.34 
25.25 
23.33 
21.67 

20.33 
19.37 
18.87 
18.85 
19.32 

20.31 
21.78 
23.67 
25.95 
28.54 

31.33 
34.25 
37.19 


294 
282 
264 
240 
210 

178 

143 

105 

68 

30 

6 
42 

78 
110 
139 

167 
188 
206 
217 
221 

219 
200 
192 
166 
134 

96 

50 

2 

47 

99 

147 
189 
228 
250 
279 

292 

204 


^  Qemlnonim. 
Mag.  5.0 


Right 


h     m 
7    48 


8 

35.222 
35.398 
35.520 
35.585 


178 

122 

66 

9 


35.594  — 

45 

35.549 
35.456 
35.323 
35.160 
34.980 


34.792 
34.607 
34.437 
34.287 
34.166 

34.078 
34.026 
34.013  — 
34.038  ^ 

64 

98 


93 
133 
163 
180 

188 

185 
170 
150 
121 

88 

52 


34.102 
34.200 

34.500 
34.694 
34.917 

35.165 
35.434 
35.724 
36.032 
36.354 

36.687 
37.025 
37.361 
37.689 
37.999 

38.283 
38.530 
38.733 


134 
166 
194 
223 
248 


290 
306 
822 
333 

838 
336 
828 
810 
284 

347 


DecUna- 
ttoiL 


+26  58 


n 


25.66 
25.59  — 
25.72  " 

31 
42 
52 


26.03 
26.45 

26.97 
27.54 
28.11 
28.64 
29.10 

29.46 
29.70 
29.83 
29.83 
29.73 

29.51 
29.20 
28.82 
28.38 
27.89 

27.33 
26.73 
26.08 
25.37 
24.61 

23.80 
22.92 
21.99 
21.01 
20.01 

18.99 
17.99 
17.06 
16.22 
15.51 

14.96 
14.60 
14.45 


57 
57 
53 
46 
36 

24 
13 
0 
10 
22 

31 
38 
44 
49 
56 

60 
65 
71 
76 
81 

88 

93 

98 

100 

102 

100 
93 
84 
71 
55 

96 
16 


Mean  Place 
Sec  a,  Tana 


21.720 
1.135 


22.53 
+0.537 


13.090 
1.032 


57.88 
-0.256 


53.258 
1.100 


20.43 
-0.459 


32.587 
1.122 


35.82 
+0.509 


D^tD«a 


+0.07 
-0.2 


+0.02 
+0.9 


+0.05 
-0.2 


-0.01 
+0.9 


+0.05 
-0.2 


-0.01 
+0.9 


+0.07 
-0.2 


+0.02 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiDffton 
Mean  Tune. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 


Har. 


19.4 
1.4 
11.4 
21.3 
31.3 


Apr. 


10.3 
20.3 
30.2 
May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.5 


Mean  Place 
Sec  B,  Tan  i 


XOeminomm. 
Mag.  5.0 


Right 
Afloeaskm. 


h     m 
7    58 


8 

35.445 
35.631 
35.765 
35.841 


188 

134 

76 


19 

35.860  — 

36 

35.824 
35.738 
35.611 
35.453 
35.275 


35.088 
34.902 
34.727 
34.573 
34.446 

34.350 

34.290 

34.268  — 

34.283   ** 

34.336  ^ 
89 


86 
127 
158 
178 
187 

186 
175 
154 
127 
96 

60 


34.425 
34.549 
34.705 
34.891 
35.106 

35.346 
35.612 
35.899 
36.206 
36.528 

36.863 
37.205 
37.547 
37.882 
38.201 

38.494 
38.752 
38.967 


124 
156 
186 
215 
240 

266 
287 
307 
322 
335 

342 
342 
335 
319 
293 

258 
215 


I>ediiia- 
tlon. 


+28    0 


// 


69.84 


3 


69.81  — 
69.99   " 


70.33 
70.82 

71.41 
72.05 
72.70 
73.31 
73.84 

74.27 

74.57 

74.73 

74.77  — 

74.68     • 
23 

74.45 

74.13 

73.72 

73.22 

72.65 


34 
49 
09 

64 
65 
61 
53 
43 

30 
16 


72.02 
71.32 
70.57 
69.76 
68.90 

67.97 
66.99 
65.94 
64.87 
63.77 

62.68 
61.61 
60.62 
59.74 
59.01 

58.45 
58.09 
57.95 


32 
41 
50 
57 
63 

70 
76 
81 
86 
93 

08 
105 
107 
110 
109 

107 
99 
88 
73 
56 

36 
14 


32.819 
1.133 


80.69 
+0.532 


+0.07 
-04 


+0.02 
+0.9 


87  Lynda. 

Mag.  4.9 


Right 
AsosDsloii. 


h    m 
8    2 

25.878 

26.126  ^^ 

26.299  ^ 

26.393 

26.408  — 
61 


26.347 
26.216 
26.027 
25.793 
25.526 

25.243 
24.960 
24.689 
24.445 
24.236 

24.070 

23.954 

23.891 

23.882  — 

23.928  ^ 
99 

24.027 


181 

189 
234 

267 
283 

283 
271 
244 
209 
166 

116 
63 


24.179 
24.378 
24.622 
24.909 

25.234 
25.595 
25.987 
26.406 
26.848 

27.306 
27.772 
28.237 
28.690 
29.122 

29.517 
29.863 
30.148 


152 
199 
244 
287 
825 

361 
892 
419 
442 

458 


466 
465 
453 
432 
395 

846 
285 


DecUna- 
tkm. 


+51  44 


/# 


16.34 
17.68 
19.25 
20.97 
22.77 

24.57 
26.27 
27.80 
29.09 
30.10 


134 
157 
172 
180 
180 

170 
153 
129 
101 
67 


30.77  ^ 
31.07  — 
31.03  * 
30.63  ^ 
29.89  ^* 

105 

28.84 


27.54 
26.01 
24.29 
22.44 

20.48 
18.47 
16.43 
14.41 
12.43 

10.53 
8.73 
7.08 
5.60 
4.32 

3.28 
2.52 
2.05  ^, 
1.91  — 
2.12  ^ 

56 
2.68 
3.55 
4.75 


130 
153 
172 
185 
196 

201 
204 
202 
198 
190 

180 
165 
148 
128 
104 


76 

47 


87 
120 


22.454 
1.615 


29.40 
+1.268 


+0.09 
-0.2 


+0.04 
+0.9 


p  Aigna. 
Mag.  2.9 


Right 
Afloensloii. 


h    m 
8    4 


s 

7.942 

8.093 
8.192 


151 
99 


8.237  — 
8.231    ® 

67 


8.174 
8.074 
7.937 
7.771 
7.587 

7.394 
7.202 
7.018 
6.851 
6.704 

6.586 
6.496 
6.440 


00 
37 
66 
84 
93 

92 
84 
67 
47 
18 

90 
56 


6.419  — 

6.431   " 

47 


6.478 
6.560 
6.675 
6.822 
7.000 


7.207 
7.441 
7.701 
7.981 
8.279 

8.589 
8.905 
9.219 
9.522 
9.808 

10.066 
10.287 
10.466 


82 
115 
147 
178 
207 

234 
260 
280 
298 
310 

316 
314 
306 
286 
258 

221 
179 


I>eelti]a- 
tiom. 


-24    4 


f/ 


16.22 
19.15 
22.00 
24.68 
27.12 

29.29 
31.15 
32.66 
33.82 
34.62 

35.05 
35.10 
34.80 
34.16 
33.20 

31.93 
30.38 
28.62 
26.68 
24.60 

22.46 
20.34 
18.28 
16.38 
14.72 

13.35 

12.36 

11.79   ^^ 

11.69  — 

12.08   ^ 
90 

12.98 


293 
285 
268 
244 
217 


186 

151 

116 

80 

43 

5 

30 

64 

96 

127 

155 
176 
194 
208 

214 

212 
206 
190 
166 
137 

99 
57 


14.35 
16.17 
18.37 
20.88 

23.62 
26.51 
29.43 


137 
182 
220 
251 
274 


280 
292 


5.646 
1.095 


11.74 
-0.447 


+0.05 
-0.2 


-0.02 
+0.9 


8  H.  Vram  ICaJoiis. 
Mag.  5.6 


Right 


h    m 
8    4 

s 

51.45 
51.82 
52.06 
52.19 
52.18 

52.04 
51.78 
51.44 
51.01 
50.53 

50.01 
49.50 
48.99 
48.52 
48.11 

47.76 
47.50 
47.34 
47.26 
47.27 

47.38 
47.59 
47.88 
48.25 
48.69 

49.21 
49.79 
50.42 
51.10 
51.82 

52.56 
53.32 
54.07 
64.79 
65.47 

66.08 
66.61 
67.05 


37 

24 
13 

1 
14 

96 
84 

43 
48 
52 

51 
51 
47 
41 
35 

26 
16 

8 

1 
11 

21 
29 
87 
44 
52 

58 

63 
68 

72 
74 

76 
75 
72 
68 
61 

53 
44 


tkm. 


+68  42 


#1 


37.09 
39.25 
41.63 
44.15 
46.70 

49.17 
51.46 
53.47 
65.12 
66.34 


216 
238 
252 
255 
247 


229 
201 
165 
122 
75 


57.09 
67.35  — 
67.12  ^ 
60.41  ^^ 
66.24 »" 

157 

63.67 


192 
228 
245 


61.76 
49.62 
47.07 
44.44 

41.70 
38.91 
36.13 
33.41 
30.82 

28.38 
26.17 
24.20 
22.66 
21.23 

20.27 

1^-^^   10 
19.64  — 

19.99  ^ 

20.79  ^ 

124 

22.03 


274 


279 
278 
272 
259 
244 


221 
197 
165 
132 
96 


53 


23.67 
25.67 


164 
200 


46.269 
2.754 


61.18 
+2.566 


+0.12 
-0.2 


+0.09 
+0.9 
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Washington 
MMn  Time. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.6 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


Mean  Place 
Sec  5,  Tan  5 


D^a,  D(«5 


7  Azgut. 
Mag.  2.2 


Right 
Aaoenskm. 


h    m 
8     7 


s 

4.840 
4.992 
5.077 


152 
85 


5.094  — 

5.045   *^ 

110 

4.935 


165 
211 
347 
370 
383 

386 
379 
261 
338 
306 


4.770 
4.559 
4.312 
4.042 

3.759 
3.473 
3.194 
2.933 
2.695 

2.489 
2.319 
2.190 
2.105  „ 

37 

2.068  — 

0 
2.077 
2.135 
2.241 
2.394 
2.594 


170 

129 

85 


2.838 
3.120 
3.440 
3.790 
4.161 

4.547 
4.938 
5.323 
5.690 
6.028 

6.326 
6.573 
6.762 


58 
106 
153 
300 
244 

282 
320 
350 
371 
386 

391 
385 
367 
338 
298 

247 
189 


Declina- 
tion. 


-47     5 


// 


52.44 
56.11 
59.75 
63.26 
66.57 

69.59 
72.25 
74.52 
76.35 
77.71 


367 
364 
351 
331 
302 

366 
337 
183 
136 

88 


78.59  33 

78.97  — 

78.87    ^° 

78.28   ^ 

77.23  ^^ 
148 


75.75 
73.89 
71.67 
69.17 
66.46 

63.62 
60.72 
57.88 
55.18 
52.73 

50.61 
48.91 
47.74 
47.12 
47.11 

47.72 
48.95 
50.77 
53.14 
55.94 

59.13 
62.58 
66.19 


186 

332 

250 
271 
284 

290 
284 
270 
245 
212 


170 

117 

62 

1 

61 

123 
182 
237 
280 
319 

345 
361 


2.246 

1.469 


50.89 
-1.076 


+0.04 
-0.2 


-0.04 
+0.9 


f  CaAoxi  {jnean), 
Mag.  4.7 


Right 
Ajoenskm. 


h    m 
8    7 


s 
36.565 
36.749 
36.882 
36.962 


184 

133 

80 


27 

36.989  — 

25 


36.964 
36.893 
36.783 
36.643 
36.482 


36.312 
36.143 
35.983 
35.839 
35.720 

35.628 
35.568 
35.542  — 
35.560     * 

41 
75 


71 
10 
40 
61 
70 

60 
60 
44 

19 
92 

60 


35.591 

35.666 
35.773 
35.909 
36.074 
36.265 

36.482 
36.721 
36.983 
37.264 
37.563 

37.874 
38.193 
38.515 
38.831 
39.133 

39.414 
39.662 
39.871 


107 
136 
165 
191 
217 

239 
262 
281 
299 
311 

319 
322 
316 
302 
281 

248 
200 


Declina- 
tion. 


+17  53 


n 


25.16 
24.47 
23.97 
23.67 


60 

60 
30 


23.64  — 

3 


23.67 
23.72 
23.98 
24.28 
24.61 


24.94 
25.25 
26.53 
26.75 
25.95 

26.11 
26.24 
26.31 
26.35  — 
26.34     ^ 


15 
36 
80 
33 
33 

31 
38 
33 
30 
16 

13 

7 


26.28 
26.16 
26.96 
25.68 
25.28 

24.77 
24.12 
23.33 
22.41 
21.36 

20.19 
18.96 
17.69 
16.42 
15.22 

14.11 
13.15 
12.35 


13 

30 
38 
40 
61 

65 

79 

93 

105 

117 

133 
137 
137 
130 
HI 

96 
80 


34.130 
1.051 


35.32 
+0.323 


+0.07 
-0.2 


+0.01 
+0.8 


BnuUey  1147. 
Mag.  5.7 


Right 
Ajoension. 


h    m 
8    9 

8 

31.55 
32.07 
32.42 


62 
35 


39 
54 
65 
74 

80 

81 
79 
74 
67 
57 

45 
32 
18 


15 
32.67  — 

32.64     ^ 
22 

32.32 

31.93 

31.39 

30.74 

30.00 

29.20 
28.39 
27.60 
26.86 
26.19 

25.62 

25.17 

24.85 

24.67 

24.63-^ 
11 

24.74 

24.98 

25.35 

25.86 

26.49 

27.23 
28.06 
28.98 
29.98 
31.02 

32.10 
33.19 
34.27 
35.32 
36.30 

37.19 
37.96 
38.58 


34 

87 
51 
63 
74 

83 

93 

100 

104 

108 

109 

108 

105 

98 

89 

77 
62 


Declina- 
tion. 


+75  59 


// 


67.10 
69.52 
72.19 
74.97 
77.78 

80.49 
82.99 
85.18 
86.96 
88.27 


343 

367 
378 
381 
371 

350 
819 
178 
131 
83 


89.09    ^ 
37 

89.36  — 
89.09  ^^ 
88.29  ^ 
87.00  ^^ 

173 
85.27 


313 
345 
370 


83.14 

80.69 
77.99 
75.11 

72.08 
69.02 
65.97 
62.99 
60.16 

67.62 
66.11 
63.01 
61.26 
49.87 

48.92 
48.43 
48.42  — 
48.91  *• 
49.89  ^ 

145 
61.34 


803 


806 
306 
398 
388 
364 

341 
310 
176 
138 
95 


49 


53.21 
55.45 


187 
224 


24.306 
4.135 


81.71 
+4.012 


+0.15 
-0.2 


+0.14 
+0,8 


SOPnppis. 
Mag.  6.0 


Right 
Aioension. 


h    m 
8    9 


s 

38.846 
39.007 
39.118 
39.178 


161 

111 

60 

8 


39.186  — 

40 

39.146 
39.063 
38.943 
38.796 
38.629 


83 
130 
147 
167 
175 

176 
167 
153 
133 
106 

77 
47 


38.454 
38.278 
38.111 
37.958 
37.826 

37.720 

37.643 

37.696 

37.682  — 

37.600  ^* 
50 

37.650 

37.733 

37.846 

37.988 

38.160 

38.359 
38.683 
38.832 
39.100 
39.386 

39.684 
39.991 
40.298 
40.597 
40.881 

41.140 
41.366 
41.553 


83 
113 
143 
173 
109 

334 
349 
368 
386 

398 

307 
307 
299 
284 
259 


226 

187 


DecUsa- 
tion. 


-15  32 


// 


41.66 
44.21 
46.67 
48.96 
61.00 

62.80 
64.31 
65.62 
66.43 
67.02 

57.31 
67.31 
67.01 
66.44 
65.60 

64.62 
63.24 
61.78 
60.16 
48.46 

46.71 
44.98 
43.34 
41.83 
40.64 

39.61 

38.81 


255 
346 
338 
306 

180 


161 

131 

91 

60 

39 

0 

80 

67 

84 

106 

138 
146 
163 
170 
176 

173 
164 
151 
139 
108 

70 


38.49  — 
38.68  • 
39.11  ® 

94 

40.06 

136 

174 

306 

380 
348 

268 
266 


41.41 
43.15 
45.21 
47.61 

49.99 
52.57 
55.13 


36.588 
1.038 


36.06 
-0.278 


+0.05 


-0.01 
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Washington 
Kean  Tune. 


fi  Ganori. 
Mag.  3.8 


Right 
Asoenstoi. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


h     m 
8    12 


8 

9.763 

9.942 

10.072 

10.152 


179 

190 

80 


Mean  Place 
Sec  i,  Tan  6 


27 

10.179  — 

22 


10.157 

10.090 

9.986 

9.852 

9.700 


9.537 
9.374 
9.219 
9.080 
8.963 

8.871 
8.810 

8.780  — 

8.781  ^ 


07 

104 
134 
152 
163 

168 
156 
130 
117 
02 

61 


8.816 

8.882 
8.977 
0.102 
9.254 
9.433 

9.637 

9.863 

10.113 

10.382 

10.668 

10.967 
11.276 
11.587 
11.893 
12.187 

12.459 
12.700 
12.902 


35 
66 

95 
125 
152 
170 
204 

226 
260 
269 
286 
290 

300 
311 
806 
294 
272 

241 
202 


Declina- 
tion. 


+  9  25 


ft 


60.77 
59.56 
58.52 
57.67 
57.04 

56.58 
56.32 
56.19 
56.19 
56.30 

56.49 
56.76 
57.08 
57.44 
57.84 

58.26 
58.71 
59.18 
59.65 
60.11 

60.54 

60.91 

61.20 

61.37 

61.41  — 
13 

61.28 

60.95 

60.43 

59.68 

58.74 


81  Lyoda. 
Mag.  4.4 


Right 


121 

104 

85 

63 

46 

26 
13 
0 
11 
19 

27 
82 
86 
40 
42 

45 
47 
47 
46 
48 

87 
29 
17 


57.59 
56.28 
54.85 
53.33 
51.79 

50.28 
48.86 
47.56 


83 
52 
75 
94 
115 

131 
143 
152 
154 
151 

142 
130 


7.426 

1.014 


69.98 
+0.166 


+0.06 
-0.2 


+0.01 
+0.8 


h     m 
8    17 

s 

20.856^ 

238 

21.094  ^„ 

21-271 109 
21.380  3^ 

21.418  — 
27 

21.391 
21.303 
21.162 
20.978 
20.765 

20.536 
20.303 
20.079 
19.874 
19.697 

19.554 
19.452 
19.392 


88 
141 
184 
213 
229 

233 
224 
205 

177 
143 

102 
60 


19.377  — 
19.408  ^^ 

74 

19.482 


19.598 
19.756 
19.952 
20.184 

20.452 
20.750 
21.077 
21.431 
21.807 

22.201 
22.606 
23.015 
23.417 
23.804 

24.163 
24.484 
24.755 


116 
158 
196 
282 
268 


298 
827 
354 
876 
394 


405 
409 
402 
387 
359 


821 
271 


Dediuh 
tion. 


+43  26 


tt 


43.32 
44.12 
45.16 
46.41 
47.78 

49.22 
50.64 
51.99 
53.18 
54.17 

54.90 
55.37 
55.55 
55.43 
55.05 

54.39 
53.49 
52.40 
51.13 
49.71 

48.18 
46.56 
44.88 
43.17 
41.45 

39.73 
38.05 
36.45 
34.91 
33.50 

32.25 
81.18 
30.34 
29.77 


d^  CancxL 
Mag.  5.9 


Right 
Aaonskm. 


80 
104 
125 
137 
144 

142 

135 

119 

99 

73 

47 
18 

12 
88 
66 

90 
109 
127 
142 
153 

162 
168 
171 
172 
172 

168 
160 
154 
141 
125 

107 
84 
57 


29.49  ~ 

2 


29.51 
29.85 
30.50 


34 
65 


h      m 
8    18 

46*103 

46.297  ^^ 

46.442 

46.533 

46.571  — 
15 

46.556 

46.494 

46.392 

46.259 

46.104 

45.935 
45.766 
45.605 
45.458 
45.334 

45.236 
45.169 
45.134 


62 
102 
133 
155 
169 

169 
161 
147 
124 
98 

67 

85 

8 


17.895 
1.377 


56.90 
+0.947 


+0.08 
-0.2 


+0.04 
+0.8 


45.131  — 

45.163  ^ 
64 


45.227 
45.322 
45.448 
45.603 
45.784 

45.992 
46.224 
46.480 
46.756 
47.051 

47.362 
47.682 
48.006 
48.327 
48.637 

48.925 
49.183 
49.402 


95 
126 
155 
181 
208 

232 
256 
276 
295 
311 

320 
824 
321 
310 
288 

258 
219 


Dedinsp 
tion. 


+18  35 


ff 


24.72 
24.03 
23.54 
23.26 


€Aifiia. 
Mag.  1.7 


Bight 
JLbo&dmSkbl 


69 
49 
28 
9 


23.17  — 

7 

23.24 
23.46 
23.76 
24.12 
24.50 


24.89 
25.25 
25.57 
25.84 
26.04 

26.20 
26.31 
26.36 
26.36 
26.31 

26.20 
26.01 
25.74 
25.38 
24.91 

24.32 
23.58 
22.72 
21.73 
20.60 

19.38 
18.09 
16.77 
15.46 
14.22 

13.09 
12.11 
11.31 


22 

80 
86 
88 
89 

36 
82 
27 
20 
16 

11 
5 
0 
5 

11 

19 
27 
36 
47 
50 

74 

86 

99 

113 

122 

129 
132 
131 
124 
113 

98 
80 


43.693 
1.055 


35.44 
+0.336 


h     m 
8    20 

54*204^^ 

54.389  ^ 

54.487 

54.498  — 

54.426  " 
153 


+0.07 
-0.2 


+0.01 
+0.8 


54.273 
54.051 
53.767 
53.436 
53.068 

52.680 
52.282 
51.887 
51.506 
51.152 

50.831 
50.552 
50.322 
50.147 
50.032 

49.982 
49.996 
50.077 
50.227 
50.442 

50.721 
51.058 
51.448 
51.881 
52.348 

52.837 
53.333 
53.821 
54.287 
54.714 

55.088 
55.398 
55.631 


222 
284 
331 
868 
388 

898 
895 
881 
854 

321 

279 
230 
175 
115 
50 


14 

81 

150 

215 

279 


337 
390 
433 

467 
489 

496 
488 
466 
427 
374 

310 
233 


Dedina- 
tkm. 


-59  14 


ti 


54.24 
58.06 
61.92 
65.72 
69.35 

72.73 
75.79 
78.45 
80.69 
82.44 

83.70 
84.44^ 
84.65  — 
84.34  ^^ 
83.52  ® 

130 

82.22 


3S3 

3« 
363 
338 


306 
266 
224 
175 
126 


74 


176 
216 
251 
276 
296 

308 
306 
296 
277 
246 


80.46 
78.30 
75.79 
73.03 

70.07 
66.99 
63.93 
60.97 
58.20 

55.74 
53.69 
52.14 
51.16  3^ 
50.79  — 

29 

51.08 
52.04 
53.62 
55.79 
58.52 


205 
155 

98 


61.67 
65.16 
68.87 


06 
158 
217 
273 
315 

349 
371 


51.181 

1.956 


54.66 
-1.681 


+0.02 
-0.2 


-0.06 
+0.8 


APPARENT  PLACES  OE  STARS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDfton 
Keen  Tune. 


80  Monooexotis. 
Mag.  4.0 


BIgbt 
Aaoension. 


Jan.  0.6 
10.5 
20.5 
80.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


Mean  Place 
Sec  3,  Tan  5 


h     m 
8    21 


s 
39.108 
39.285 
39.416 
39.497 


177 

131 
81 


39.526  — 

19 


39.507 
39.444 
39.345 
39.215 
39.066 


68 

09 

180 

149 

IflO 

162 
166 
143 
122 
99 

71 
44 


Dedisa- 
tion. 


38.906 
38.744 
38.588 
38.445 
38.323 

38.224 
38.153 
38.109 
38.097  — 
38.116  ^® 

49 

38.165 
38.244 
38.352 
38.487 
38.650 

38.839 
39.054 
39.291 
39.550 
39.827 


79 

108 
135 
163 
189 

215 
237 
259 
277 
292 

40.119 
40.422*® 
40.728** 
41.029  ^^ 
41.819  ^ 

268 

41.587 
41.827  ^ 
42.028  ^^ 


-  3  38 


tt 


36.12 
38.10 
39.94 
41.59 
43.03 

44.23 
45.20 
45.98 
46.43 
46.71 

46.79 
46.68 
46.37 
45.91 
45.29 

44.51 
43.62 
42.63 
41.56 
40.44 

39.32 
38.23 
37.22 
36.34 
35.64 


6  Gliamieleoiitlt. 
Mag.  4.3 


Right 

Asoensfon. 


198 
184 
165 
144 
120 


97 
78 
50 
28 
8 

11 
31 
46 
62 
78 

89 

99 

107 

112 

112 

109 

101 

88 

70 

49 


35.15 

34.94  — 

35.02    * 

35.42  ^ 

36.15  ^ 
106 

37.21 

185 

162 

183 

198 

207 

208 
202 


38.56 
40.18 
42.01 
43.99 

46.06 
48.14 
50.16 


27 


h     m 
8    22 

s 
71.12 

71.39 

71.48  — 

71.38  '' 

20 
44 


36.867 
1.002 


28.68 
-0.064 


+0.06 
-0.2 


0.00 
+0.8 


71.09 

70.65 
70.03 
69.30 
68.46 
67.54 

66.56 
65.56 
64.55 
63.55 
62.60 

61.72 
60.92 
60.24 
59.67 
59.24 


62 
73 

84 
92 
98 

100 

101 

100 

95 

88 

80 
68 
57 
43 
26 


58.98 

58.86  — 
58.91    * 


59.14 
59.53 

60.07 
60.77 
61.58 
62.50 
63.49 

64.58 
65.57 
66.59 
67.54 
68.39 

69.10 
69.67 
70.06 


23 
89 
54 

70 
81 
92 
99 
104 

104 

102 

95 

85 

71 

57 
89 


Declina- 
tion. 


-77  13 


ti 


23.62 
27.39 
31.26 
85.12 
88.87 

42.41 
45.66 
48.56 
51.04 
53.07 


877 
887 
886 
875 
854 

825 
290 
248 
203 
155 


o  TSnm  KaJorlB. 
Mag.  3.5 


Right 
Ascension. 


^•^2  ,^ 

55.64 

56.13  — 

56.08     * 

55.51  *^ 
100 


54.42 
52.86 
50.85 
48.47 
45.76 

42.82 
39.72 
36.58 
33.50 
30.57 


156 

201 
238 
271 
294 

810 
814 
808 
293 
265 


27.92  ^ 

^'^^  181 
23.84^^ 

22.57  ^ 

21.92  — 
1 


21.93 
22.59 
23.92 
25.87 
28.37 

31.35 
34.71 
38.35 


66 

133 
195 
250 
298 

836 
864 


65.617 
4.523 


25.62 
-4.411 


h      m 
8    23 

s 
36.91 
37.24 
37.47 
37.62 
37.66 

37.61 
37.46 
37.24 
36.95 
36.62 

36.25 
35.88 
35.52 
35.17 
34.86 

34.60 
34.40 
34.28 
34.21 
34.20 

34.26 
34.39 
34.58 
34.84 
35.15 

35.52 
35.94 
36.40 
36.90 
37.43 

37.99 
38.56 
39.14 
39.71 
40.26 

40.76 
41.21 
41.59 


33 

23 

15 

4 

5 

15 
22 
29 
33 
37 

37 
36 
35 
31 
26 

20 

12 

7 

1 

6 

13 
19 
26 
31 
37 

42 
46 
50 
53 
56 

57 
58 
67 
55 
50 

45 
38 


Declina- 
tion. 


+60  58 


// 


69.66 
71.34 
73.29 
75.45 
77.71 

79.96 
82.11 
84.08 
85.77 
87.11 

88.07 
88.59 


168 
195 
216 
226 
225 

215 
197 
169 
134 
96 

52 

8 


Grooubiidge  1450. 
}^Iag.  6.0 


Right 
Ascension. 


88.67  — 

88.32  ^ 

87.54   ^* 
117 

86.37 


151 
lol 
207 
226 
241 

251 
255 
254 
250 
241 


84.86 

83.05 
80.98 
78.72 

• 

76.31 
73.80 
71.25 
68.71 
66.21 

63.80 
61.54 
59.46 
57.60 
56.01 

54.74 

53.80 

53.26 

53.13  — 

53.42  * 
72 

54.14 


226 
206 
186 
150 
127 


94 
54 


h     m 
8    27 

8 

'42.096  ^ 
286 

42.332  ,^ 
179 

42.511  ^^^ 

42.628 

42.679  — 
10 

42.669 

42.600 

42.481 

42.322 

42.134 

41.929 
41.719 
41.514 
41.326 
41.162 


60 
119 
150 
188 
205 

210 
205 
188 
164 
133 


55.27 
56.77 


113 
150 


-0.03 
-0.2 


-0.17 
+0.8 


32.950 
2.062 


85.06 
+1.803 


+0.10 
-0.2 


+0.07 


41.029 
40.930  ^ 
40.870 
40.849  — 
40.869  ^ 

60 

40.929 

98 
136 
172 
206 
237 

268 
297 
322 
346 
364 


41.027 
41.168 
41.335 
41.541 

41.778 
42.046 
42.343 
42.665 
43.011 

43.375 
43.752 
"44.136 
44.516 
44.885 

45.229 
45.539 
45.804 


377 
384 
380 
360 
344 


310 
265 


Declina- 
tion. 


+38   17 


It 


29.04 
29.46 
80.17 
31.08 
32.16 

33.36 
34.58 
35.76 
36.86 
37.82 

38.57 
39.11 
39.41 
39.46 
39.27 

38.85 
38.21 
37.39 
36.41 
35.27 

34.01 
32.66 
31.23 
29.73 
28.19 

26.62 
25.04 
23.47 
21.93 
20.46 

19.09 
17.86 
16.81 
15.97 
15.39 

15.09 
15.07 
15.36 


42 

71 

91 

108 

120 

122 

118 

110 

96 

75 

54 

30 
5 

19 
42 

64 

82 

98 

114 

126 

135 
143 

150 
154 
157 

168 
157 
154 
147 
137 

123 

105 

84 

68 

30 

2 
29 


39.352 
1.274 


42.76 
+0.790 


+0.08 


+0.03 


APPAEENT  PLACES  OT  STABS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  0¥  STARS,  1919. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


389 


Washington 
If aan  Tune. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 


Mar. 


19.4 
1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.,  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


Mean  Place 
Sec  «,  Tan  S 


7  Caned. 
Mag.  4.7 


Right 
Ascension. 


h     m 
8    38 


8 

38.483 
38.700 
38.867 
38.981 
39.041 

39.047 
39.002 
38.914 
38.791 
38.643 

38.479 
38.310 
38.146 
37.992 
37.858 

37.749 
37.667 
37.615 


217 

167 

114 

60 

6 

46 

88 

133 

148 

164 

169 
164 
IM 
134 
109 

82 
52 


37.596  — 

37.610   " 
45 


37.655 
37.732 
37.840 
37.977 
38.143 

38.336 
38.557 
38.804 
39.074 
39.366 

39.677 
40.002 
40.334 
40.666 
40.991 

41.296 
41.574 
41.815 


n 

108 
137 
166 
193 

321 
247 
270 
292 
311 

325 
332 
332 
325 
805 

278 
241 


DetdtaUk- 
tfcm. 


+21  45 


It 


26.49 
25.90 
25.54 


50 
36 


25.42  — 

25.49     ^ 
27 


25.76 
26.16 
26.64 
27.18 
27.74 

28.26 
28.74 
29.14 
29.45 
29.67 

29.79 


40 
48 
64 
56 
53 

48 
40 
81 
22 
12 

3 


29.82  — 
29.76    • 


29.62 
29.38 

29.06 
28.65 
28.14 
27.54 
26.81 

25.97 
25.02 
23.95 
22.75 
21.46 

20.10 
18.70 
17.30 
15.94 
14.69 

13.58 
12.65 
11.95 


14 
24 
83 

41 
61 
60 
73 

84 

95 
107 
120 
128 
136 

140 
140 
136 
126 
111 

93 
70 


36.107 
1.077 


38.51 
-fO.399 


+0.07 
-0.3 


+0.02 
+0.8 


5Cancii. 
Mag.  4.2 


Right 


h     m 
8    40 


8 

7.414 
7.628 
7.793 
7.907 
7.966 

7.973 
7.981 
7.846 
7.726 
7.583 

7.425 
7.261 
7.100 
6.951 
6.820 


214 

165 

114 

50 

7 


42 

85 
120 
143 
158 

164 
161 
149 
131 
107 


6.713  ^ 
6.634  ^^ 
6.583  ^ 
6.563  — 
6.576  ^ 

48 


6.618 
6.692 
6.796 
6.928 
7.089 

7.277 
7.493 
7.734 
7.999 
8.285 

8.591 
8.909 
9.236 
9.563 
9.881 

10.182 
10.455 
10.693 


74 

104 
132 
161 

188 

216 
241 
365 
286 
306 

318 
827 
827 
318 
801 

273 
238 


Dedhuk 
tkm. 


+18  26 


If 


79 
57 
36 
13 

5 

22 
32 
41 
44 
45 

43 
39 
84 
28 
30 

15 

8 


58.67 
57.88 
67.31 
66.96 
66.83 

66.88 
67.10 
67.42 
57.83 
58.27 

68.72 
69.15 
69.54 
59.88 
60.16 

60.36 
60.61 
60.59 
60.60  — 
60.66     * 

14 

60.41 
60.18 
69.86 
69.44 
68.89 

58.20 
57.38 
56.42 
55.31 
64.07 

52.73 
51.31 
49.86 
48.42 
47.04 

46.78 
44.68 
43.77 


23 
82 
42 
65 
69 

82 

96 

111 

124 

134 

142 
145 
144 
138 
126 

110 
91 


6.083 
1.064 


70.21 
+0.334 


+0.07 
-0.3 


+0.01 
+0.8 


aPyzidlg. 
Mag.  3.7 


Right 
Asoenston. 


h  m 
8  40 


8 

22.500 
22.691 
22.827 
22.908 
22.932 

22.902 
22.822 
22.699 
22.541 
22.359 

22.160 
21.955 
21.752 
21.568 
21.380 

21.225 
21.097 
20.996 
20.928 
20.894 

20.894 
20.931 
21.005 
21.115 
21.262 

21.445 
21.663 
21.913 
22.192 
22.497 

22.821 
23.158 
23.500 
23.837 
24.160 

24.457 
24.720 
24.938 


191 

136 

81 

24 

80 

80 
123 
158 
182 
199 


205 
303 
194 
178 
155 


lis 

101 

68 

34 

0 

37 

74 

110 

147 

183 

218 
250 
279 
305 
324 

337 
342 
837 
823 
297 

363 
218 


Declina- 
tion. 


-32  63 


It 


39.81 
43.08 
46.33 
49.48 
62.44 

66.17 
67.58 
59.65*^ 
61.35  ''" 


827 
385 
316 
296 
273 


241 


130 
91 


49 


62.65 

63.56 
64.05 


64.12  — 

63.79   ^ 

63.06   ^ 
109 


61.97 
60.54 
68.80 
66.81 
54.62 

52.30 
49.92 
47.55 
45.29 
43.23 


143 
174 
199 
219 
283 

288 

237 
236 
306 

179 


41.44  ^^ 
39.99  ^,, 
38.97 

38.44  — 

38.45  * 

54 

38.99 

108 
163 
309 
350 
383 


40.07 
41.69 
43.78 
46.28 

49.10 
52.17 
55.38 


307 
321 


20.206 
1.191 


37.47 
-0.647 


+0.06 
-0.3 


-0.03 
+0,& 


i  Cancri. 
Mag.  4.2 


Right 


h     m 
8    41 


8 

60.483 
60.714 
60.894 
61.018 
61.084 

61.092 
61.047 
50.966 
60.826 
50.669 

50.496 
60.314 
50.136 
49.972 
49.826 

49.706 
49.613 
49.564 
49.528 
49.637 

49.580 
49.667 
49.767 
49.908 
60.081 

50.284 
60.514 
50.772 
61.056 
51.364 

51.690 
52.032 
52.384 
62.734 
63.078 

53.402 
53.697 
53.964 


231 

180 

134 

66 

_8 

46 

91 

130 

157 

174 


181 
178 
164 
147 
130 


93 

60 

ao 

9 
48 

77 
110 
141 
173 
303 

330 
258 
384 
308 
836 

843 
853 
850 
844 
824 


896 
857 


Dedin^ 
tfcm. 


+29     2 


II 


72.19  ,, 
72.01  — 
72.09     * 


88 

63 
70 

79 
84 
86 
79 
69 

67 
43 
36 


72.42 
72.94 

73.64 
74.43 
76.27 
76.12 
76.91 

77.60 
78.17 
78.60 
78.86  ^^ 
78.96  — 

6 

78.90 
78.67 
78.31 
77.82 
77.20 

76.45 
75.61 
74.67 
73.63 
72.50 

71.28 
69.98 
68.62 
67.20 
65.75 

64.30 
62.89 
61.56 
60.37 
59.33 

68.51 
67.93 
67.61 


28 
86 
49 
63 
76 

84 

94 

104 

lis 

132 

180 
136 
143 
146 

145 

141 
138 
119 
104 
83 

68 
83 


48.010 
1.144 


86.49 
+0.666 


+0.07 


+0.02 
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APPARENT  PLACES  OE  STARS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.6 
10.6 
20.5 
80.5 

Feb.    9.5 

19.5 
Har.  1.4 
11.4 
21.4 
81.3 

Apr.  10.3 
20.3 
80.3 

May  10.2 
20.2 

80.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


d  Azgus. 
Mag.  2.0 


Right 
Aaoenskm. 


h     m 
8    42 

30*559  ^^ 

80.775  ^^ 

30.915  ^ 

80.979  — 

30.965   " 
86 


Mean  Place 
Sec  a,  Tan  6 


30.879 
30.728 
80.520 
80.264 
29.974 

29.657 
29.330 
29.000 
28.679 
28.377 

28.099 
27.854 
27.648 
27.487 
27.875 

27.315 
27.309  — 
27.361 
27.471 
27.639 

27.863 
28.142 
28.471 
28.843 
29.251 

29.685 
80.134 
30.585 
81.023 
31.434 

31.805 
32.125 
32.381 


151 
208 
256 
290 
317 

327 
830 
821 
802 

278 


245 
206 
161 
112 
60 


62 
110 
168 
224 


279 
329 
372 
408 
434 

449 
451 
438 
411 
871 

820 
256 


Declina- 
tion. 


-54  24 


n 


39.81 
43.54 
47.34 
51.12 
54.76 

58.18 
61.31 
64.09 
66.45 
68.37 


373 
380 
378 
364 
342 

313 
278 
236 
192 
143 


69.80    ^ 
04 

70.74   ^, 

71.16  — 

71.08     * 

70.49   " 
107 

69.42 

152 
192 
229 
258 
279 

293 
297 
290 
274 
247 


67.90 

65.98 
63.69 
61.11 

58.32 
55.39 
52.42 
49.52 
46.78 


cHydne. 

Mag.  3.5 


^•21  164 

40.57  ^^, 

39.46 

38.95  — 
12 

39.07 

39.84 

41.25 

43.25 

45.80 


48.80 
52.15 
55.76 


77 
141 
200 
255 
300 

335 
361 


Right 
Ascension. 


h     m 
8    42 


s 
31.523 
31.727 
31.884 
31.992 
32.048 

32.054 
32.014 
31.933 
31.821 
31.685 

31.534 
31.378 
31.225 
31.083 
30.958 

30.854 
30.775 
30.725 


204 

157 

108 

56 

6 

40 

81 

112 

136 

151 

156 
153 
142 
125 
104 

79 
50 


27.805 
1.718 


40.77 
-1.398 


30.702  — 
30.708  ® 

37 


30.745 
30.811 
30.905 
31.027 
31.175 

31.352 
31.554 
31.781 
32.033 
32.305 

32.595 
32.900 
33.212 
33.525 
33.828 

34.116 
84.377 
34.603 


66 

94 

122 

148 

177 

202 
227 
252 
272 
290 

305 
812 
813 
303 
288 

261 
226 


Declina- 
tion. 


+  6  42 


II 


148 

129 

107 

86 

64 

45 
24 


51.21 

49.73 
48.44 
47.37 
46.51 

45.87 

45.42 

45.18 

45.09  — 

45.14     * 
17 

45.31 

45.58 

45.92 

46.33 

46.79 

47.30 
47.83 
48.39 
48.95 
49.51 

50.03 
50.49 
50.87 
51.11 


27 
34 
41 
46 
51 

53 
56 
66 

66 
52 

46 
88 
24 


51.22  — 
6 


51.16 

50.87 
50.37 
49.62 
48.64 


47.43 
46.01 
44.46 
42.77 
41.04 

39.31 
37.65 
36.11 


29 
50 
75 
98 
121 

142 
155 
169 
173 
173 

166 
154 


a^  Cancri  {mean). 
Mag.  5.5 


Right 
Ascension. 


h     m 
8    49 


29.300 
1.007 


60.76 
+0.118 


8 

20.893 
21.137 
21.325 
21.459 
21.535 

21.552 
21.514 
21.427 
21.302 
21.146 

20.972 
20.790 
20.608 
20.438 
20.286 

20.157 
20.059 
19.992 
19.959 
19.960 

19.996 
20.066 
20.169 
20.305 
20.471 

20.669 
20.896 
21.153 
21.436 
21.745 

22.073 
22.420 
22.775 
23.133 
23.484 

23.817 
24.122 
24.389 


244 

188 

134 

76 

17 

38 

87 

125 

156 

174 

182 
182 
170 
152 
129 

98 
67 
83 

1 
36 

70 
103 
136 
166 
198 

227 
257 
283 
309 
328 

347 
355 
358 
351 
333 

806 
267 


Declina- 
tion. 


+30  52 


n 


59.52 
59.40  — 
59.57  ^^ 


59.98 
60.61 

61.40 
62.31 
63.26 
64.21 
65.10 

65.88 
66.52 
67.00 
67.29 
67.40 

67.33 
67.07 
66.66 
66.09 
65.38 

64.54 
63.59 
62.52 
61.35 
60.09 

58.75 
57.34 
55.86 
54.33 
52i80 

51.28 
49.81 
48.44 
47.22 
46.19 

45.39 
44.84 
44.59 


41 
63 
79 

91 
95 
95 
89 
78 

64 
48 
29 
11 

7 

26 
41 
67 
71 
84 

95 
107 
117 
126 
134 

141 
148 
153 
153 
152 

147 
137 
122 
108 
80 

55 

25 


18.425 
1.165 


73.47 
+0.598 


Mag.  3.3 


Right 
Ascension. 


h     m 
8    51 


8 

9.043 
9.254 
9.419 
9.535 
9.599 

9.613 
9.581 
9.508 
9.401 
9.271 

9.124 
8.971 
8.820 
8.678 
8.551 

8.445 
8.363 
8.306 
8.278 


8.277  — 
29 


211 

166 

116 

64 

14 

82 

78 
107 
180 
147 


158 
161 
142 
127 
106 

82 

57 
28 


Deeding 
tton. 


8.806 
8.363 
8.448 
8.562 
8.702 

8.871 
9.065 
9.287 
9.533 
9.802 

10.090 
10.394 
10.707 
11.021 
11.328 

11.620 
11.886 
12.120 


57 

85 
114 
140 
160 

194 
222 
246 
269 
288 

804 
818 
814 

307 
292 

286 
234 


+  6  14 


n 


66.95 
65.43 
64.09 
62.97 
62.07 

61.39 
60.92 
60.65 


152 

134 

112 

90 

68 

47 
27 


60.54  — 

60.58     ^ 

16 
60.74 
61.01 
61.36 
61.78 
62.25 

62.77 
63.32 
63.89 
64.47 
65.04 

65.58 
66.05 
66.44 
66.70 


27 
35 
42 
47 

52 

55 

57 
58 
57 
64 

47 
39 
26 


66.81  — 
6 

66.75 
66.47 
65.97 
65.21 
64.23 


63.00 
61.58 
59.98 
58.28 
56.51 

54.74 
53.03 
51.43 


28 
SO 
76 
98 
123 

142 
160 
170 
177 
177 

171 
160 


6.851 

1.006 


76.60 
+0.110 


D^,  D«»6 


+0.03 
-0.3 


-0.06 
+0.8 


+0.06 
-0.3 


+0.01 
+0.8 


+0.07 
-0.3 


+0.03 
+0.7 


+0.06 
-0.3 


0.00 
+0.7 


APPABJSNT  PLACES  OF  BTAE8,  1919. 
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FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
If Mn  Time. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 


Mar. 


19.5 
1.4 
11.4 
21.4 
31.4 


Apr. 


10.8 
20.3 
30.3 
May  10.2 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


i  UruB  Xajodt. 
Mag.  3.1 


Bight 
Aaotnskm. 


h  m 
8  53 


8 

43.120 
43.418 
43.651 
43.815 
43.903 

43.919 
43.863 
43.745 
43.575 
43.365 

43.129 
42.878 
42.627 
42.387 
42.169 

41.979 
41.826 
41.713 
41.644 


»8 

233 

IM 
88 
16 

M 
118 
170 
210 
280 

251 
251 
240 
218 
100 

153 
113 

ee 


41.620  ~ 

22 

41.642 
41.709 
41.821 
41.976 
42.174 


42.411 
42.689 
43.003 
43.352 
43.732 

44.139 
44.566 
45.005 
45.447 
45.880 

46.290 
46.668 
46.997 


67 
112 
155 
106 
287 

278 
314 
340 
380 
407 

427 
439 
442 
433 
410 


378 
329 


tian. 


+48  21 


$t 


21.58 
22.41 
23.57 
24.99 
26.61 

28.35 
30.13 
31.86 
33.44 

35.97 
36.79 
37.29 


116 

142 
168 
174 

178 
173 
158 
140 
113 

82 
50 


16 
37.44-=? 

37.25   " 

52 


36.73 
35.89 
34.76 
33.39 
31.79 

30.01 
28.09 
26.05 
23.92 
21.76 

19.58 
17.43 
15.34 
13.34 
11.47 

9.80 
8.34 
7.17 
6.32 
5.80 

5.66 
5.91 
6.54 


84 
113 
137 
160 
178 

192 
204 
213 
216 
218 

215 
209 
200 
187 
167 

146 

117 

85 

62 
_14 

25 
68 


aCanod. 

Mag.  4.3 


Bight 


h     m 
8    54 


219 

178 

123 

71 

19 

29 

70 

106 

130 

147 

164 
153 
145 
129 
106 

85 
57 
29 


8 

5.781 
6.000 
6.173 
6.296 
6.367 

6.386 
6.357 

6.287 
6.181 
6.051 

5.904 
5.750 
5.597 
5.452 
5.323 

5.215 

5.130 

5.073 

5.044 

5.042-^ 
20 

5.071 

5.129 

5.214 

5.328 

5.470 

5.641 
5.837 
6.061 
6.310 
6.582 

6.874 
7.183 
7.501 
7.822 
8.137 

8.436 
8.712 
8.952 


58 

85 
114 
142 
171 

196 
224 
249 
272 
292 

309 
318 
321 
316 
299 

276 

240 


Dedinar 
tion. 


+12    9 


II 


68.39 
67.19 
66.19 
65.43 
64.88 

64.55 
64.42 
64.45 
64.61 
64.88 

65.22 
65.59 
65.99 
66.41 
66.82 

67.22 
67.60 
67.94 
68.26 
68.53 

68.72 
68.85 


120 

100 

76 

65 

33 

13 

3 
16 
27 
34 

37 
40 
42 
41 
40 

38 

34 
32 
27 
19 

13 
3 


68.88  — 

68.80     * 


68.56 

68.17 
67.60 
66.82 
65.87 
64.71 

63.39 
61.92 
60.35 
58.73 
57.10 

55.53 
54.07 
62.77 


24 
80 

67 

78 

95 

116 

132 

147 
157 
162 
168 
167 

146 
180 


6^  Cailn«. 
Mag.  5.1 


Bight 


h     m 
8    54 

62!356^ 
62.606,^ 
62.774 
62.857  — 
62.856     ^ 

88 


62.774 
62.617 
62.394 
62.118 
61.799 

61.449 
61.081 
60.707 
60.336 
59.962 

59.650 
59.353 
59.094 
58.883 
58.723 


167 
223 
276 
319 
360 

368 
374 
371 
354 
333 


297 
250 
211 
100 
102 
58.621 

58.582  — 
58.606  ^ 
58.697  " 
58.854  ^*^ 

225 

59.079 
59.368 
59.715 
60.115 
60.558 

61.034 
61.530 
62.031 
62.519 
62.983 


347 
400 
443 
476 


496 
501 
488 
464 
420 


63.403 
63.766 
64.062 


Dedhuk 
tkm. 


-58  54 


II 


57.25 
60.98 
64.83 
68.68 
72.46 

76.03 
79.36 
82.33 
84.92 
87.07 


873 
385 
385 

378 
357 

333 

297 
250 
215 
167 


8«-7^  118 
89.92 

90.58 

90.72  — 

90.35  ^ 

89 

89.46 


88.10 
86.31 
84.13 
81.60 

78.84 
75.90 
72.88 
69.89 
67.03 

64.40 
62.11 
60.26 
58.93 
58.19 

58.09 
58.63 
59.84 
61.67 
64.05 

66.94 
70.21 
73.78 


136 
179 
218 
258 
276 

294 
300 
299 


263 


239 

186 

133 

74 

10 

64 

121 
183 
238 


327 
367 


K  Vnm  Kajorla. 
Mag.  3.7 


i£^ 


h     m 
8    58 


s 

9.068 
9.368 
9.606 
9.775 
9.870 

9.893 
9.845 
9.737 
9.576 
9.375 

9.148 
8.905 
8.661 
8.427 
8.213 


800 

238 

169 

96 

23 


48 
108 
161 
201 
227 

248 
244 
234 
214 
187 


7.761  ^ 
7.691  „ 
7.664  — 

17 


7.681 
7.743 
7.848 
7.996 
8.185 

8.415 
8.684 
8.990 
9.331 
9.702 

10.102 
10.522 
10.955 
11.392 
11.822 

12.231 
12.608 
12.938 


62 
105 

148 
189 
230 

260 
806 
841 
871 
400 

420 
433 
437 
430 
409 

377 
330 


DMlJnft- 
tlon. 


+47  28 


II 


23.28 
24.04 
25.12 
26.48 
28.06 

29.77 
31.52 
33.24 
34.83 
36.25 

37.41 
38.29 
38.83 


76 
106 
186 
168 
171 

176 
172 
160 
142 
116 

88 
64 


39.04  — 

38.91  " 
46 

38.45 
37.68 
36.62 
35.32 
33.79 


32.06 
30.19 
28.19 
26.10 
23.96 

21.79 
19.64 
17.54 
15.52 
13.63 


•n 

106 
130 
158 
178 

187 
200 


214 
817 

216 
210 
203 
189 
171 


11.92 

10.41 

161 

9.17 

124 

8.24 

03 

7.66 

68 

21 

7.45 

m^^m 

7.62 

17 

8.17 

65 

Mean  Place 
Sec  6,  Tan  6 


40.201 
1.505 


38.19 
+1.124 


3.562 
1.023 


79.25 
+0.216 


59.435 
1.937 


59.42 
-1.659 


6.216 
1.480 


40.07 
+1.090 


+0.08 
-0.3 


+0.05 
+0.7 


+0.07 
-0.3 


+0.01 
+0.7 


+0.03 
-0.3 


-0.08 
+0.7 


+0.08 
1-0.3 


+0.05 
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APPARENT  PLACES  OP  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


mhtnttoo 
etnTune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 


Mar. 


19.5 
1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


Mean  Place 
Sec  a,  Tan  ^ 


9*  UiuB  Iffajods. 
Mag.  4.9 


Right 
AbomisIdii. 


h    m 
9    3 

8 

21.52 
22.00 
22.37 
22.63 
22.76 

22.77 
22.66 
22.45 
22.14 
21.76 

21.32 
20.85 
20.37 
19.90 
19.47 

19.07 
18.73 
18.46 
18.25 
18.13 

18.09 
18.14 
18.26 
18.46 
18.74 

19.10 
19.54 
20.03 
20.58 
21.19 

21.85 
22.53 
23.24 
23.95 
24.64 

25.30 
25.90 
26.43 


48 
S7 
90 
18 
1 

11 
81 
81 
88 
44 

47 
48 
47 
48 
40 

34 
27 
31 
13 

4 

5 
12 
30 
28 
80 

44 

40 
06 
01 
00 

08 
71 
71 
00 
00 

00 
63 


Dedina- 

tlOD. 


+67  27 


ti 


33.66 
35.32 
37.36 
39.67 
42.18 

44.78 
47.32 
49.73 
51.91 
53.76 

55.21 
56.20 
66.72 
56.74 
56.27 

55.34 
53.97 
52.21 
60.11 
47.72 

46.09 
42.30 
39.38 
36.41 
33.44 

30.52 
27.71 
25.09 
22.67 
20.53 

18.73 
17.30 
16.31 
15.79 
15.75  ~ 

48 

16.23 
17.19 
18.62 


100 
304 
331 
361 
300 

364 
341 
318 
186 
146 


00 

63 

3 

47 
08 

137 
170 
310 
330 
303 

270 
302 
307 
307 
303 

381 
303 
343 
314 
180 

143 
00 
63 


00 
143 


17.278 
2.609 


52.65 
+2.410 


jcCanoiL 
Mag.  5.1 


Rifhl 


h    m 
9    3 


8 

23.903 
24.128 
24.308 
24.440 
24.520 

24.548 
24.528 
24.466 
24.369 
24.244 

24.102 
23.952 
23.801 
23.657 
23.527 

23.416 
23.327 
23.264 
23.227 


336 

180 

133 

80 

38 

30 

03 

07 

126 

142 

160 
161 
144 
130 
111 

80 
03 
37 
8 


23.219  — 

30 
23.239 
23.287 
23.363 
23.468 
23.600 


23.761 
23.948 
24.164 
24.405 
24.672 

24.959 
25.265 
25.581 
25.901 
26.218 

26.520 
26.800 
27.047 


48 

70 

105 

133 

101 

187 
310 
341 
307 
387 

300 
310 
330 
317 
303 

380 
347 


DMliaa. 
tfcm. 


+10  59 


// 


30.84 
29.53 
28.44 
27.57 
26.95 

26.64 

26.34 

26.31  — 

26.43   " 
34 

83 


131 

100 

87 

08 

41 

30 


26.67 

26.99 
27.37 
27.78 
28.21 
28.65 

29.09 
29.51 
29.91 
30.27 
30.69 

30.84 
31.02 
31.11  — 
31.07     * 


88 

41 
43 
44 
44 

42 
40 
30 
33 
36 

18 


30.88 

30.53 
30.00 
29.26 
28.31 
27.16 

26.83 
24.34 
22.72 
21.04 
19.34 

17.70 
16.15 
14.75 


10 

36 

63 

76 

04 

116 

133 

140 
103 
108 
170 
104 

165 
140 


21.729 
1.019 


41.70 
+0.194 


XAxgms. 

Mag.  2.2 


RIfht 


h    m 
9    5 

8 

3.343 
3.571  ^^^ 

^•742  108 
■8.860 

3.894  — 

10 

3.878 
3.804 
3.681 
3.616 
3.319 

3.100 
2.867 
2.629 
2.396 
2.175 

1.972 
1.792 
1.640 
1.520 
1.435 

1.388 

1.382  — 

1.419   '^ 

1.499   ^ 

1.624  ^^ 
100 


74 
138 
106 
107 
310 

333 
338 
333 
331 
303 

180 

163 

130 

86 

47 


1.793 
2.006 
2.262 
2.554 
2.882 

3.236 
3.610 
3.993 
4.374 
4.742 

5.085 
5.391 
5.650 


313 
360 
302 
338 
364 

374 
383 
381 
308 
343 


300 
350 


Dedloa- 
tioo. 


-43    6 


n 


18.62 
22.02 
26.67 
29.09 
32.60 

86.71 
38.66 
41.26 
43.48 
46.31 

46.71 
47.66 
48.14 


350 
356 
363 
841 
831 

304 
300 
323 
183 
140 

04 
40 
3 


48.17  — 

47.74  ^ 

88 

46.86 


45.68 
43.92 
41.93 
39.66 

37.19 
34.68 
31.93 
29.33 
26.86 


138 
100 
109 
227 
347 


301 
306 
300 
348 
333 


24.62  ^^^ 
22.71  ^^^ 
21-22  ,ox 

19.76  — 

13 


19.88 
20.60 
21.91 
23.79 
26.16 

28.95 
32.09 
35.46 


73 

131 
188 
337 
370 

314 
337 


0.963 

1.370 


18.77 
-0.936 


^HydxK. 
Mag.  3.8 


Right 


h     m 
9    10 


8      ' 

11.214 
11.438 
11.619 
11.762 
11.834 

11.866 
11.861 
11.794 
11.703 
11.686 

11.449 
11.304 
11.158 
11.017 
10.889 

10.778 
10.687 
10.620 
10.677 


334 

181 

138 

83 

83 

16 

67 

91 

118 

130 

146 
140 
141 
128 
111 

01 
07 
43 


10.661  — 
13 

10.673 
10.610 
10.677 
10.770 

10.892 

• 


11.041 
11.219 
11.426 
11.668 
11.917 

12.197 
12.496 
12.807 
13.123 
13.436 

13.734 
14.011 
14.256 


87 

07 

08 

133 

140 

178 
200 
383 
8S0 
380 


811 
310 
313 

399 

377 
346 


tioo. 


+  2  38 


n 


76.16 
73.38 
71.79 
70.39 
69.22 

68.28 

67.68 

67.09 

66.81 

66.70  — 
6 

66.76 

66.95 

67.26 

67.66 

68.15 


178 
150 
140 
117 

94 


70 
40 
28 


68.72 
69.36 
70.02 
70.72 
71.42 

72.10 
72.73 
73.28 
73.71 
73.96 

74.07 
73.93 
73.64 
72.88 
71.96 

70.76 
69.33 
67.68 
66.88 
63.97 

62.03 
60.11 
68.28 


30 
30 
41 
40 
57 

03 
07 
70 
70 
08 

03 
55 
43 
37 
0 

14 
30 
00 

03 
190 

143 
105 
180 
101 

104 

103 
183 


9.107 
1.001 


84.36 
+0.046 


+0.11 
-0.8 


+0.12 
+0.7 


+0.06 
-0.8 


+0.01 
+0.7 


+0.04 
-0.3 


-0.04 
+0.7 


+0.06 
-0.3 


0.00 
+0.7 


APPARENT  PLACES  OP  STAE8,  1919. 


,\ 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'nhtnrtoii 
MnTnM. 


Jan.  0.6 
10.6 
20.6 

ao.5 

Feb.    9.5 


Mar. 


19.5 
1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


PAtgan, 

Mag.  1.8 


Bight 


h     m 
9    12 

s 
22.69 
23.04 
23.28 
23.41 
23.41 

23.31 
23.09 
22.78 
22.38 
21.93 

21.42 
20.87 
20.30 
19.73 
19.17 

18.63 
18.13 
17.68 
17.29 
16.98 

16.74 
16.58 
16.53 
16.58 
16.73 

16.98 
17.34 
17.79 
18.32 
18.92 

19.57 
20.26 
20.96 
21.65 
22.30 

22.90 
23.41 
23.83 


85 
M 
18 
0 
10 


81 
40 
45 

51 

55 

67 
57 
56 

54 

50 
45 

80 
SI 
34 

10 
5 

5 
15 
25 

80 
45 
58 
00 
05 

00 
70 
00 
05 

60 

51 
42 


Dedina- 
tkm. 


-69  22 


tt 


56.18 
59.83 
66.67 
67.60 
71.52 

75.31 
78.90 
82.21 
85.16 
87.70 

89.80 
91.40 
92.48 
93.03 
93.03 

92.50 
91.46 
89.93 
87.96 
85.61 

82.92 
80.01 
76.94 
73.84 
70.80 

67.93 
65.35 
63.15 
61.44 
60.29 

59.77 
59.90 
60.70 
62.17 
64.23 

66.86 
69.95 
73.39 


806 
384 
308 
802 
370 


831 
205 
254 
210 


100 

106 

55 

0 
63 

101 
153 
197 
235 
209 

201 
807 
810 
801 
287 

268 
220 
171 
116 
62 

13 

80 

147 

206 

268 

300 
344 


88  Canori. 

Mag.  6.6 


Right 
Afoenskni. 


h  m 
9  14 


8 

30.019 
30.261 
30.458 
30.606 
80.699 

30.740 
30.731 
30.677 
30.586 
30.464 

30.323 
30.171 
30.017 
29.868 
29.731 

29.612 
29.515 
29.443 
29.396 


242 

197 

148 

93 

41 


9 
54 

91 
122 
141 

182 
164 
149 
137 
119 

97 
72 
47 


29.379  — 
11 


29.390 
29.429 
29.497 
29.594 
29.720 


29.876 
30.060 
30.273 
30.514 
30.781 

31.072 
31.384 
31.708 
32.039 
32.368 

32.686 
32.980 
33.244 


68 

97 
126 
166 

184 
213 
241 
267 
291 

312 
324 
331 
329 
318 

294 
264 


DtcUlUk- 
tko. 


+18     2 


If 


45.36 
44.40 
43.69 
43.22 


90 
71 

47 


21 

43.01  — 
1 

43.02 

43.28 

43.59 

44.05 

44.58 


21 
86 
46 
63 
66 

66 

62 
47 
40 
88 

23 
10 


45.14 
45.70 
46.22 
46.69 
47.09 

47.42 

47.65 

47.81 

47.88  — 

47.85     * 
13 

47.72 

47.47 

47.12 

46.64 

46.00 

45.23 
44.30 
43.21 
41.96 
40.57 

39.05 
37.45 
35.80 
34.18 
32.60 

31.14 
29.84 
28.75 


26 
86 

48 
64 
77 

98 
100 
126 
189 
162 

160 
105 
162 
168 
146 

130 
100 


iAzgna. 
Ifog.  2.2 


Right 


h     m 
9    14 

58!o49^ 

58.336 

58.544 

58.668 

58.708  — 
41 


58.667 
58.550 
58.363 
58.120 
57.830 

57.505 
57.156 
56.795 
56.434 
56.082 

55.747 
55.440 
55.168 
54.936 
54.752 

54.622 
54.550 


54.541  — 

54.598   " 

54.721  ^ 
192 

54.913 


117 
187 
248 
390 
826 

840 
301 
861 
362 
836 

807 
272 
232 

184 
180 


r^ 


55.171 
55.492 
55.871 
56.299 

56.766 
57.260 
57.765 
58.268 
58.750 

59.194 
59.589 
59.917 


258 
821 
879 
428 
407 

404 
605 
603 
488 
444 

806 
828 


DeeUnft- 
tkm. 


-58  56 


n 


864 
881 


2.52 

6.16 

9.97 
13.83 
17.63 

21.30 
24.73 
27.86 
80.64 
33.00 

34.91 

36.32 

37.24^ 

37.64  — 

37.52   " 
63 

36.89 


880 
807 

343 
313 
278 
230 
101 


141 
92 


35.77 
34.20 
32.21 
29.86 

27.22 
24.38 
21.41 
18.43 
15.52 

12.83 

10.42 

8.41 

6.89 

5.94 

5.59 
5.90 
6.86 
8.46 
10.64 

13.34 
16.49 
19.99 


112 

157 
199 
285 

264 

284 
297 


291 
269 

241 
201 
162 
96 
Jf6 

81 

00 

160 

218 

270 

816 
860 


40Ijnoi8. 
Mag.  3.3 


Right 


h     m 
9    16 


8 

9.920 
10.195 
10.420 
10.588 
10.695 

10.741 
10.729 
10.664 
10.555 
10.411 

10.241 

10.058 

9.870 

9.687 

9.521 

9.372 
9.250 
9.155 
9.093 


275 

225 

108 

107 

46 


12 
66 

100 
144 
170 

183 
188 
188 
166 
149 

122 
96 
62 


29 

9.064  — 

4 


9.068 
9.107 
9.180 
9.287 
9.427 


9.601 

9.809 

10.049 

10.321 

10.623 

10.950 
11.300 
11.666 
12.039 
12.410 

12.767 
13.102 
13.400 


39 

73 

107 

140 

174 

208 
240 
272 
302 
827 

350 
366 
873 
371 
357 


836 
298 


DooUda- 
tion. 


+34  43 


ft 


53.26 
53.20  — 
53.47  ^ 
64.03  *• 
54.85  ® 

102 

55.87 


57.03 
58.26 
59.48 
60.63 

61.68 
62.56 
63.24 
63.71 
63.93 

63.93 
63.69 
63.24 
62.58 
61.73 

60.71 
59.52 
58.19 
56.74 
55.17 

53.50 
51.77 
49.97 
48.14 
46.31 

44.53 
42.82 
41.26 
39.88 
38.74 

37.86 
37.29 
37.05 


110 
138 
122 
115 
105 


88 
08 
47 
22 
0 

34 
45 
06 
85 

103 

119 
188 
145 
167 
167 

173 
180 
188 
188 
178 

171 
166 
138 
114 
88 


57 
34 


Mean  Place 
Sec  S,  Tan  6 


19.002 
2.841 


60.47 
-2.659 


27.838 
1.052 


57.98 
+0.326 


55.198 
1.938 


5.68 
-1.661 


7.530 
1.217 


69.16 
+0.693 


Df  a,  Dwa 
D^6,  D««5 


+0.01 
-0.3 


-0.13 
+0.7 


+0.07 
1-0.3 


+0.02 
+0.7 


+0.03 
-0.3 


-0.08 
+0.7 


+0.07 


+0.03 


/894 


APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Time. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

IlCay  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  a,  Tan  6 


D^a,  Dwa 


tfPyzidis. 
Mag.  4.9 


aHydm. 

Mag.  2.2 


Ajwenwlon. 


h     m 
9    17 


8 

56.311 
56.538 
56.718 
56.847 
56.922 

56.945 
56.917 
56.847 
56.739 
56.604 

56.448 
56.279 
56.108 
55.939 
55.781 

55.637 
55.513 
55.409 
55.332 
55.281 

55.260 
55.269 
55.309 
55.383 
55.490 

55.630 
55.806 
56.015 
56.255 
56.526 

56.824 
57.140 
57.469 
57.803 
58.131 

58.443 
58.730 
58.981 


327 
180 
120 
76 
_» 

38 

70 

106 

185 

156 

169 
171 
109 
158 
144 

134 

104 

77 

51 

21 

0 

40 

74 

107 

140 

176 
309 
340 
271 
398 

316 
329 
334 
328 
312 

287 
351 


Dedliuk 
tkm. 


-25  37 


// 


399 
397 
390 
374 
251 

227 
105 
164 
129 
95 


58 


16.77 
19.76 
22.73 
25.63 
28.37 

30.88 
33.15 
35.10 
36.74 
38.03 

38.98 
39.56  ^ 

23 

39.79  — 
39.67   " 

45 
75 

108 
135 
158 
176 
190 

198 
199 
192 
177 
155 

126 
91 
48 


39.22 

38.45 
37.37 
36.02 
34.44 
32.68 

30.78 
28.80 
26.81 
24.89 
23.12 

21.57 
20.31 
19.40 
18.92 
18.90  — 

48 

19.38 
20.34 
21.77 
23.63 
25.89 


28.45 
31.23 
34.16 


96 

143 
186 
236 
256 

278 
293 


54.186 
1.109 


13.95 
-0.480 


+0.05 
-0.3 


-0.02 
+0.7 


RiStat 


h     m 
9    23 


8 

38.491 
38.721 
38.910 
39.048 
39.138 

39.178 
39.171 
39.123 
39.038 
38.926 

38.795 
38.653 
38.507 
38.364 
38.231 

38.112 
38.011 
37.931 
37.874 
37.841 

37.834 
37.854 
37.901 
37.977 
38.082 

38.216 
38.381 
38.574 
38.798 
39.050 

39.325 
39.621 
39.932 
40.248 
40.562 

40.865 
41.146 
41.396 


230 

189 

138 

90 

40 

7 

48 

85 

112 

131 

142 
146 
143 
133 
110 

101 
80 
57 
33 

7 

20 

47 

76 

105 

134 

165 
193 
224 
252 
275 

296 
311 
316 
314 
303 

281 
250 


DecUna- 
tfton. 


-  8  18 


tt 


31.23 
33.54 
35.74 
37.77 
39.62 

41.22 
42.57 
43.66 
44.50 
45.08 


231 
220 
203 
185 
160 


135 

109 

84 

58 


45.41  ^, 
45.53  — 

45.42  " 


45.11 
44.61 

43.92 
43.10 
42.14 
41.07 
39.91 

38.72 
37.54 
36.41 
35.37 
34.48 

33.81 

33.37 

33.25  — 

33.45  * 

34.01  ^ 
91 


31 
50 
69 

82 

96 

107 

116 

119 

118 

113 

104 

89 

67 

44 


34.92 
36.18 
37.77 
39.62 
41.71 

43.94 
46.25 
48.56 


136 
159 
185 
209 
223 


231 
231 


h  Vnm  MaJoiU. 
Mag.  3.8 


Right 


36.448 
1.011 


24.48 
-0.14C 


+0.06 
-0.3 


-0.01 
+0.6 


h 
9 


m 
25 


s 
13.22 

13.66 
14.03 
14.30 
14.48 

14.55 
14.50 
14.36 
14.14 
13.85 

13.51 
13.14 
12.74 
12.36 
11.98 

11.63 
11.33 
11.07 
10.88 
10.74 

10.68 
10.68 
10.74 
10.88 
11.07 

11.34 
11.68 
12.07 
12.51 
13.01 

13.55 
14.13 
14.74 
15.35 
15.97 

16.57 
17.12 
17.62 


44 

87 
27 
18 

7 

5 
14 
22 
29 
34 

37 
40 
38 
38 
35 

30 
26 
19 
14 
6 

0 

6 

14 

19 

27 

34 
39 
44 
50 
54 

58 

61 
61 
62 
60 

55 
50 


Declina- 
tion. 


+63  24 


tt 


40.85 
42.16 
43.87 
45.92 
48.21 

50.66 
53.15 
55.57 
57.82 
59.81 

61.46 

62.71 

63.52 

63.86  — 

63.74   ^^ 
59 

63.15 


131 
171 
205 
229 

245 

249 
242 
235 
199 
165 


125 

81 


102 
142 
179 
212 
238 

360 
376 
287 
293 
293 


62.13 
60.71 
58.92 
56.80 

54.42 
51.82 
49.06 
46.19 
43.26 

40.33 
37.45 
34.69 
32.09 
29.71 

27.63 

25.87 

24.51 

23.59   ,^ 

23.14  - 
5 

23.19 


288 
276 
260 
238 


176 

136 

93 


d  TSnm  liaJoKls. 
Mag.  4.6 


RIgiil 


23.74 
24.77 


55 
103 


9.712 
2.234 


61.11 
+1.998 


+0.09 
-0.3 


+0.10 
+0.6 


h     m 
9    27 

8 

25.15 
25.73 
26.19 
26.53 
26.74 

26.81 
26.73 
26.55 
26.25 
25.85 

25.39 
24.87 
24.32 
23.79 
23.27 


22.78 
22.34 
21.97 
21.68 
21.46 

21.33 
21.31 
21.37 
21.51 
21.75 

22.09 
22.50 
22.99 
23.55 
24.19 

24.88 
25.62 
26.40 
27.18 
27.96 

28.71 
29.42 
30.05 


58 

46 
34 
21 

7 

8 
18 
30 
40 
46 

53 
55 

53 
52 
49 

44 

37 
29 
33 
13 

3 

6 
14 
34 
34 

41 
49 
56 
64 
69 

74 

78 
78 
78 
75 

71 
63 


tfon. 


+70  10 


ft 


53.79 
55.35 
57.33 
59.65 
62.22 

64.91 
67.63 
70.24 
72.66 
74.78 


156 

108 


257 


272 
261 
242 
212 
173 


76.51  .^ 

77.80^ 
78.60  ^ 

30 

78.90  — 

78.69  ^^ 
72 


77.97 
76.78 
75.16 
73.13 
70.79 

68.14 
65.29 
62.26 
59.13 
55.97 

52.83 
49.78 
46.86 
44.14 
41.70 


119 
162 


334 


285 

303 
313 
316 
314 

305 
292 
272 
244 
212 


173 

37.85 

36.56 

35.75 

35.46  — 
34 


35.70 
36.47 
37.75 


77 
128 


20.888 
2.950 


74.68 
+2.776 


+0.11 
-0.3 


+0.15 
+0.6 


APPARENT  PLACES  0¥  STAE8,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wsshlnffton 
llMn  Tune. 


Feb. 


Mar. 


Jan.  0.6 
10.6 
20.6 
80.5 
0.5 

19.5 
1.5 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.     6.9 

16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  6,  Tan  6 


D^a,  Dwa 
D^5,  Dud 


$  Vnm  MaJoilB. 
Mag.  3.3 


Right 

JLSOQOSIDII. 


h     m 
9    27 


8 

29.761 
30.114 
30.403 
30.622 
30.763 

30.825 
30.810 
30.725 
30.576 
30.378 

30.143 
29.882 
29.612 
29.345 
29.091 

28.858 
28.657 
28.492 
28.367 
28.287 

28.252 
28.264 
28.323 
28.429 
28.582 

28.782 
29.027 
29.316 
29.648 
30.019 

30.427 
30.864 
31.322 
31.792 
32.260 

32.714 
33.141 
33.524 


858 
280 
319 
141 
03 


16 

86 

149 

198 

336 

301 
370 
387 
364 
388 

301 

106 

136 

80 

86 

13 

69 

108 

168 

300 

246 


3^ 
371 
406 

437 
458 
470 
408 
464 

427 
383 


tkm. 


+52    2 


tt 


74 
113 
147 
176 
193 

303 
303 
193 
174 
160 

118 
88 
47 


31.33 

82.07 
33.20 
34.67 
36.42 

38.34 
40.36 
42.38 
44.30 
46.04 

47.54 

48.72 

49.55 

50.02 

50.09  — 
81 

49.78 

49.09 

48.06 

46.71 

46.07 

43.19 
41.08 
38.82 
36.43 
33.94 

31.41 
28.87 
26.37 
23.96 
21.68 

19.60 
17.75 
16.20 
15.01 
14.20 

13.82 
13.87 
14.36 


09 

108 
136 
104 
188 

311 
336 
339 
349 
363 

364 
360 
241 
338 
306 


186 

155 

119 

81 

38 

6 
49 


26.972 
1.626 


50.49 

+1.282 


+0.08 
-0.3 


+0.07 
+0.6- 


^  Axgus. 
Mag.  3.6 


Right 


h     m 
9    27 

8 

32.656 
32.908 
33.105 
33.245 
33.323 

33.342 
33.306 
33.220 
33.091 
32.928 

32.740 
32.536 
32.323 
32.112 
31.907 

31.714 
31.541 
31.390 
31.266 
31.172 


197 

140 

78 

19 

80 

80 

139 

108 

188 

304 
318 
311 
306 
193 

173 

161 

134 

94 

00 

31.112 

31.087  — 

31.101   ^* 

31.155  ** 

31.260  ^ 
139 


31.389 
31.572 
31.796 
32.061 
32.363 

32.694 
33.051 
33.422 
33.797 
34.166 

34.515 
35.112 


183 
324 
306 
303 
331 

357 
371 
375 
309 
349 

319 
378 


DecUnft- 
tkm. 


-40    6 


n 


42.43 
45.78 
49.22 
52.66 
56.01 

59.18 
62.11 
64.73 
67.01 
68.02 

70.42 
71.49 
72.13  ^ 

30 

72.33  — 
72.09  ^ 

00 

71.43 


836 

344 

344 
386 
317 

393 
363 
338 
191 
160 


107 
04 


100 
143 
177 
300 
337 

343 
249 
349 
339 
317 


60.87 
48  98'"' 

^^•^  163 

47.46 ,:; 

46.39 

45.83  — 
1 


70.37 
68.94 
67.17 
65.11 

62.84 
60.41 
57.92 
55.43 
53.04 


46.84 
46.42 
47.57 
49.26 
51.46 

54.09 
57.07 
60.29 


68 
115 
109 
220 
203 

298 
822 


30.401 
1.308 


42.94 
-0.843 


+0.05 
-0.3 


-0.04 
+0.6 


(Leoaii. 
Mag.  5.1 


Right 


h     m 
9    27 


• 
36.994 

37.240 
37.443 
37.598 
37.702 

37.756 
37.759 
37.718 
37.639 
37.531 

37.403 
37.262 
37.117 
36.975 
36.842 

36.725 
36.626 
36.550 
36.497 
36.470 

36.469 
36.495 
36.547 
36.628 
36.737 

36.874 
37.041 
37.237 
37.462 
37.716 

37.992 
38.291 
38.606 
38.929 
39.263 

39.667 
39.861 
40.126 


340 
308 
166 
104 
68 


4 

41 

79 

106 

138 

141 
146 
143 

133 
117 

99 
70 
63 
87 
1 

30 

63 

81 

109 

137 

107 
190 
225 
253 
277 

299 
315 
323 
324 
314 

394 
206 


DeeUn*- 
ticm. 


+11  39 


ft 


21.65 
20.29 
19.16 
18.27 
17.63 


130 

118 

89 

04 

40 


17.23   ,, 

17.06  — 

17.07  * 


17.25 
17.65 

17.93 
18.37 
18.85 
19.34 
19.82 

20.28 
20.71 
21.11 
21.45 
21.73 

21.92 
22.03 
22.04  — 
21.91   " 

38 
44 


18 
80 
88 

44 

48 
40 
48 
40 

48 
40 
34 
38 
19 

11 


21.63 
21.19 

20.64 
19.71 
18.67 
17.42 

16.00 
14.41 
12.71 
10.94 
9.17 

7.44 
5.83 
4.37 


06 

83 

104 

136 

143 

169 
170 
177 
177 
173 

101 
140 


34.920 
1.021 


33.18 
+0.206 


+0.06 
-0.3 


+0.01 
+0.6 


10  Leonii  Hinozla. 

Mag.  4.G 


Right 


h     m 
9    29 


398 
343 

186 

130 

03 


8 

18.365 
18.668 
18.900 
19.085 
19.211 

19.274 
19.275  — 
19.223  " 
19.125  ^ 
18.987 

18.820 
18.638 
18.449 
18.262 
18.086 

17.928 
17.793 
17.687 
17.610 
17.565 

17.555 
17.578 
17.636 
17.728 
17.866 

18.019 
18.216 
18.447 
18.713 
19.012 

19.339 
19.691 
20.061 
20.442 
20.824 

21.196 
21.544 
21.860 


07 

.83 
89 
87 
70 
.68 

36 
00 
77 
46 
10 

38 

68 

93 

138 

103 

197 
231 
300 
399 

337 

353 
370 
881 
382 
372 

348 
310 


DmUda- 
tkm. 


+36  44 


ff 


71.92 

71.88  — 

72.19  " 

72.83  •* 

73.73  ^ 
lis 

74.86 

76.14 

77.50 

78.86 

80.17 

81.34 
82.36 
83.15 
83.71 
84.01 

84.06 
83.84 
83.39 
82.69 
81.79 

80.67 
79.39 
77.94 
76.34 
74.62 

72.80 
70.90 
68.94 
66.95 
64.98 

63.05 
61.22 
59.66 
58.08 
56.86 

55.94 
65.36 
55.12 


128 
130 
130 
131 
117 


103 
79 
50 
30 

_6 

22 
46 
70 
90 
113 

138 
146 
100 
173 
183 

190 
190 
199 
197 
198 

188 
100 
148 
133 
93 


60 
33 


16.020 

1.248 


88.79 
+0.747 


+0.07 


+0.04 
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APPAKENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnKton 
BuTune. 


Jan.  0.6 
10.6 
20.6 

ao.5 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
81.4 

Apr.  10.4 
20.3 
S0.3 

May  10.3 
20.2 

80.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  a,  Tan  6 


o  Leonia. 
Mag.  3.8 


Bight 
AMtDsJon. 


b   m 
9  36 


8 

51.803 
52.053 
52.263 
52.426 
52.538 


260 
210 
108 
112 
02 


52.600 
52.613  — 
52.581  ^ 
52.511  ™ 
52.411  ^~ 

128 

52.288 
52.153 
52.011 
51.872 
51.740 

51.622 
51.520 
51.440 
51.382 
51.348 

51.338 
51.356 
51.399 
51.470 
51.568 

51.696 
51.854 
52.040 
52.258 
52.504 

52.775 
53.069 
53.382 
53.704 
54.028 

54.343 
54.640 
54.911 


186 

142 
180 
182 
118 


102 
80 
66 
84 
10 

18 
43 
71 
08 
128 

168 
180 
218 
240 
271 

204 

818 
822 
824 
316 

207 
271 


D«clliia- 
tfcm. 


+10  15 


// 


30.30 
28.84 
27.61 
26.61 
25.87 

25.36 
25.10 
25.04 
25.14 
25.40 

25.75 
26.18 
26.65 
27.15 
27.66 

28.16 
28.63 
29.07 
29.47 
29.82 

30.09 
30.27 


140 

123 

100 

74 

61 

26 
0 

10 
20 
36 

43 
47 
60 
61 
60 

47 
44 

40 
36 
27 

18 
8 


30.35  — 
30.29     • 


30.07 

29.69 
29.11 
28.32 
27.32 
26.09 

24.67 
23.08 
21.36 
19.55 
17.72 

15.92 
14.21 
12.67 


22 
88 

68 

79 

100 

123 

142 

160 
172 
181 
188 
180 

171 
164 


49.779 
1.016 


41.67 
+0.181 


+0.06 
-0.3 


+0.01 
+0.6 


SAnmrn. 
Mag.  5.0 


Bight 


h     m 
9    40 


1 

37.487 
37.737 
37.941 
38.095 
38.196 

38.244 
38.240 
38.193 
38.105 
37.986 

37.844 
37.687 
37.521 
37.355 
37.195 

37.045 
36.910 
36.794 
36.700 
36.630 


280 
204 
164 
101 
48 


4 
47 
88 

110 
142 

167 
100 
100 
100 
160 

136 

110 

04 

70 

43 

36.587 

36.573  — 

36.590   " 

36.638  ** 

36.721  ^ 
110 


36.840 
36.996 
37.187 
37.414 
37.676 

37.965 
38.281 
38.613 
38.953 
39.293 

39.620 
39.924 
40.196 


160 
101 

227 
262 


310 
332 
340 
340 
327 

304 
272 


Dedin*- 
tkm. 


-27  23 


tt 


54.99 
57.98 
61.01 
63.99 
66.84 

69.48 
71.90 
74.03 
75.85 
77.33 

78.46 
79.25 
79.67 


79.73  — 

79.45  * 
02 


200 

808 
208 
286 
204 

242 
213 
182 
148 
113 


70 
42 


78.83 

77.90 
76.68 
75.20 
73.50 


03 
122 
148 
170 
186 

106 
109 
190 
180 
106 

140 

106 

05 


71.65 

69.69 
67.70 
65.74 
63.88 

62.23 
60.83 
59.78 
59.13   .. 
58.94  — 

28 

59.22 
60.00 
61.28 
63.00 
65.14 

67.62 
70.35 
73.25 


78 

128 
172 
214 
248 

273 
280 


35.426 
1.126 


53.09 

-0.518 


+0.05 
-0.3 


-0.03 
+0.6 


€  Leonia. 
Mag.  3.1 


BIffat 


h     ai 
9    41 


8 

17.513 
17.785 
18.015 
18.195 
18.321 


272 
280 
180 
120 
72 


18.393 

18.411  — 

18.381  ^ 

18.308  ^ 

18.201  "^^ 
181 


18.070 
17.922 
17.767 
17.613 
17.466 

17.333 
17.219 
17.126 
17.059 
17.016 

17.002 
17.015 
17.057 
17.129 
17.232 

17.364 
17.529 
17.725 
17.953 
18.212 

18.499 
18.811 
19.141 
19.484 
19.830 

20.168 
20.490 
20.782 


148 
166 
164 
147 
133 

114 
08 
07 
43 
14 

13 

42 

72 

103 

133 

106 
190 
228 
260 
287 

812 
330 
343 
340 
338 

322 
202 


Dedina- 
tion. 


+24    8 


ti 


37.27 
36.50 
36.02 
35.86 
35.96 

36.33 
36.90 
37.63 
38.46 
89.83 

40.20 
41.01 
41.74 
42.36 
42.84 

43.18 
43.36 


n 

48 

i? 

10 
87 

67 
73 
83 

87 
87 

81 
73 
82 
48 
84 

18 
3 


43.39  — 
43.26  ^ 
42.97 


42.54 
41.96 
41.21 
40.33 
39.30 

38.10 
36.77 
35.29 
33.69 
31.96 

30.21 
28.40 
26.60 
24.88 
23.28 

21.85 
20.66 
19.72 


43 

68 

76 
88 

103 
120 

133 
148 
100 
171 
177 

181 
180 
172 
100 
143 

119 
94 


15.414 
1.096 


52.02 

+0.448 


+0.07 
-0.3 


+0.02 
+0.6 


vArgoa. 
Mag.  3.2 


Bight 


h     m 
9    45 

8 

7.76 
6.14  ' 
6.44 
6.64 
6.75 

6.76 
6.67 
6.51 
6.27 
7.96 

7.61 
7.22 
6.80 
6.37 
5.94 

5.51 
5.11 
4.74 
4.40 
4.12 

3.89 

3.72 

3.64 

3.63-^ 

3.70    ^ 
16 

3.65 

4.09 

4.42 

4.82 

5.29 


80 

20 

U 

1 

0 
10 
24 
31 
36 

39 
42 
43 
43 
43 

40 
37 
84 


17 
8 


5.62 
6.39 
6.98 
7.58 
6.17 

6.73 
9.23 
9.66 


24 
33 
40 
47 
68 

67 
60 
00 
60 
60 

60 
48 


DmUim- 
tkm. 


-64  41 


ft 


40.60 
44.09 
47.82 
51.68 
55.59 

59.44 
63.13 
66.58 
69.73 
72.52 

74.89 
76.80 
78.23 
79.123^ 
1 79.50  — 

15 

79.35 
78.67 
77.49 
75.85 
73.78 


349 
373 
380 
391 
385 

309 
345 
315 
279 
237 


191 

143 

89 


OS 
118 
104 
207 
241 

271 
231 
301 
301 
291 

207 
230 
193 
140 
83 


47.63  ,, 
47.44  — 
47.92  ^® 
49.04  "^ 
50.80  ^^^ 

235 

53.15 


71.37 
68.66 
65.75 
62.74 
59.73 

56.82 
54.15 
51.79 
49.86 
48.46 


55.97 
59.23 


282 
320 


4.691 
2.340 


46.09 
-2.116 


+0.03 
-0.3 


-0.12 
+0.6 


APPARENT  PLACES  01^  S-TARS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Feb. 


Mar. 


Jan.  0.6 
10.6 
20.6 
30.6 
9.5 

19.5 
1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June   9.2 

19.2 

29.1 

Jidy    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

8ept  6.9 
16.9 
26.9 

Oct  6.9 
16.8 

26.8 

Not.   5.8 

15.8 

25.7 

Dec    5.7 

15.7 
26.6 
35.6 


Mean  Place 
Sec  6j  Tan  6 


D^a,  Dtaa 


V  TJtnm  Kajorls. 
Mag.  3.9 


Right 
Asoenskm. 


h     m 
9    45 


8 

17.572 
18.005 
18.368 
18.649 
18.840 

18.939 
18.944  — 
18.863  ®^ 
18.705  ^^ 
18.482 


48S 

ass 

281 

191 
W 


374 


18.208 
17.898 
17.568 
17.233 
16.907 

16.602 
16.326 
16.090 
15.899 
15.759 


810 
830 
886 
836 
806 

376 
336 
101 
140 
88 


15.671 

15.639  — 

15.664  ^ 

16.746  ^ 

15.887  "^ 
108 

16.085 

354 

811 
865 
416 
461 

500 
531 
548 
553 
540 


16.339 
16.660 
17.015 
17.431 

17.892 
18.392 
18.923 
19.471 
20.023 

20.563 
21.075 
21.541 


512 
466 


Dedlna- 
tkm. 


+59  24 


n 


52.78 
53.69 
55.06 
56.81 
58.87 

61.13 
63.50 
65.87 
68.15 
70.21 


01 

187 
175 
306 
336 

337 
387 


306 
170 


72.00  ^^ 

73-^5  106 
74.50  ,, 

75.11   ^, 

75.28  — 

37 

75.01 


74.30 
73.18 
71.69 
69.86 

67.72 
65.34 
62.75 
60.01 
57.17 

64.28 
51.39 
48.55 
45.82 
43.27 

40.94 
38.91 
37.22 
36.94 
36.11 

34.77 
34.93 
35.57 


71 
113 
149 
188 
314 

338 
350 
374 
384 


380 
384 
373 
355 
333 


308 

169 

138 

83 

34 

16 
64 


6  Sextantls. 
Mag.  6.0 


Right 


h     m 
9    47 


8 

11.134 
11.384 
11.594 
11.759 
11.875 


14.613 
1.965 


73.85 
+1.692 


+0.09 


D^,  D»6       1-0.3 


+0.09 
+0.6 


350 

310 

165 

116 

66 

11.941 

11.960  — 
11.936  " 
11.874  ^ 
11.783  ®^ 

114 

11.669 
11.541 
11.406 
11.270 
11.141 

11.023 
10.918 
10.830 
10.764 
10.718 

10.696 
10.698 
10.727 
10.781 
10.865 

10.978 
11.121 
11.296 
11.502 
11.737 

12.001 
12.288 
12.695 
12.912 
13.232 

13.544 
13.839 
14.107 


138 
185 
136 
139 
118 


105 
88 
66 

46 

32 

3 
30 
54 

84 
118 

148 
175 
306 
835 
364 

387 
807 
817 
330 
313 

395 
368 


DeoUna- 
tion. 


-8  51 


n 


318 
301 
188 
162 
189 


113 
80 
64 
43 
30 


55.03 
57.16 
59.17 
61.00 
62.62 

64.01 
65.13 
66.02 
66.66 
67.08 

67.28 
67.29  — 
67.12   " 
66.79 
66.32 

65.73 
65.02 
64.22 
63.35 
62.44 

61.51 
60.60 
59.75 
59X)1 
58.40 


88 

47 
50 

71 
80 
87 
01 
08 

01 
85 
74 
61 
43 
57.96 

57.80  — 
67.88  J 
68.27  '^ 
68.98 


59.99 
61.32 
62.93 
64.77 
66.79 

68.93 
71.12 
73.28 


71 

101 

183 
161 
184 
303 
314 

319 
316 


9.185 

1.002 


47.18 
-0.068 


+0.06 
-0.3 


0.00 
+0.5 


/biLeonia. 

Mag.  4.1 


Right 


h     m 
9    48 

8 

11.667 
11.950 
12.189 
12.378  ^* 
12.513  *^ 

80 

12.593  ^ 
12.618  — 
12.595  ^ 

09 
104 
130 


12.526 
12.422 

12.292 
12.144 
11.986 
11.828 
11.677 

11.539 
11.419 
11.319 
11.244 
11.194 

11.172 
11.177 
11.212 
11.278 
11.378 

11.500 
11.659 
11.851 
12.076 
12.333 

12.619 
12.932 
13.265 
13.611 
13.962 

14.307 
14.636 
14.937 


148 

158 
158 
151 
138 

130 

100 

75 

50 

33 

6 
85 
66 

95 
137 

150 
103 
325 
357 
386 

313 
333 
846 
851 
845 

839 
801 


Dedlna- 
tkn. 


+26  22 


tt 


65.82 
64.61 
64.24 
64.17 
64.40 

64.88 
65.59 
66.44 
67.40 
68.39 

69.36 
70.27 
71.08 
71.74 
72.25 


71 

87 
7 

» 

48 

71 
85 
06 
00 

07 

01 
81 
66 
51 
85 


72.60  ^^ 
72.75  — 
72.74     ^ 


72.53 
72.18 

71.64 
70.92 
70.06 
69.04 
67.84 

66.51 
65.04 
63.43 
61.71 
69.90 

68.03 
66.15 
54.31 
52.66 
50.95 

49.53 
48.38 
47.62 


31 
85 
54 

73 

86 

102 

130 


147 
161 
173 
181 
187 

188 
184 
176 
160 
143 

115 
86 


9.688 
1.116 


80.77 
+0.496 


+0.07 
-0.3 


+0.03 
+0.^ 


Oroombrldfe  1586. 
Mag.  6.0 


Rifliht 


h     m 
9    51 

8 

14.76 
15.47 
16.06 
16.52 
16.81 

16.96 
16.96 
16.79 
16.49 
16.08 

15.56 
14.97 
14.34 
13.70 
13.05 

12.44 
11.88 
11.38 
10.96 
10.62 

10.88 
10.24 
10.23  — 
10.30  ^ 
10.48  " 


71 
50 
46 
39 
15 

0 
17 
80 
41 
63 

50 
68 
64 
66 

61 

56 

50 
42 
84 

34 

14 


10.77 
11.17 
11.66 
12.25 
12.92 

13.68 
14.50 
16.36 
16.26 
17.18 

18.05 
18.89 
19.66 


40 

40 
50 
67 
76 

83 
86 
90 
03 

87» 

84 
76 


Dwsllna- 
tlon. 


+73  15 


tt 


143 
180 


33.14 
34.66 
36.45 
38.74 
41.33 

44.10 
46.95 
49.75 
52.38 
54.74 

56.75 

58.31 

59.40 

59.97 

69.99  — 
50 

59.49 


250 

3n 

385 

280 
268 


201 


156 

100 

57 


100 
148 
101 


68.49 
57.01 
55.10 
52.80 

50.17 
47.28 
44.16 
40.92 
37.59 

34.24 
30.94 
27.76 
24.78 
22.03 

19.61 

^^•^  110 
14.89 

14.32  — 
1 

14.33 

14.90  *^ 

16.00  "^ 


812 
834 
888 
885 

830 
818 
298 
275 
242 


10.444 
3.472 


66.72 
+3.325 


+0.11 


+0.19 
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APPARENT  PLACES  OT  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  A,T  WASHINGTON. 


Waahioffton 
Ifean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.6 
Max.  1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.7 
35.6 


19  Leonis  MinoriB. 
Mag.  5.2 


Right 
Ascension. 


h     m 
9    52 


s 
46.029 
46.35S 
46.636 
46.858 
47.018 


829 
278 
222 
100 
93 

47.111  3^ 
47.141  — 
47.110  ^^ 
47.027  ^ 
46.899  ^^ 

102 

46.737 


46.551 
46.353 
46.151 
45.956 

45.774 
45.613 
45.476 
45.367 
45.291 

45.248 


IM 
198 
202 
195 
182 


161 

137 

109 

76 

43 

45.240  — 

45.268   ^ 

45.332  •* 

45.433  ''' 
188 


45.571 
45.749 
45.966 
46.221 
46.514 

46.840 
47.200 
47.581 
47.977 
48.381 

48.779 
49.160 
49.509 


178 
217 
255 
293 
826 

860 
381 
396 
404 
898 

381 
849 


Declina- 
tion. 


^  Aigus. 
Mag.  3.7 


+41  25 


tt 


72.80 
72.81 
73.23 
74.01 
75.12 

76.48 
78.02 
79.68 
81.34 
82.93 

84.41 
85.68 
86.72 
87.47 
87.94 

88.08 
87.91 
87.45 
86.68 
85.66 

84.38 
82.88 
81.18 
79.31 
77.29 

75.14 
72.91 
70.63 
68.33 
66.06 

63.86 
61.80 
59.92 
58.28 
56.94 

55.94 
55.33 
55.12 


1 

42 

78 

111 

136 

154 
166 
166 
159 
148 

127 

104 

75 

47 

14 

17 

46 

77 

102 

128 

150 
170 
187 
202 
215 

223 
228 
230 
227 
220 

206 
188 
164 
134 
100 


61 
21 


Right 
Ascension. 


h     m 
9    54 


3.450 
3.778 
4.041 
4.235 
4.355 

4.401 
4.378 
4.291 
4.145 
3.953 

3.724 
3.465 
3.188 
2.901 
2.613 

2.332 
2.065 
1.820 
1.602 
1.416 


828 
263 
194 
120 
46 

23 

87 
146 
192 
229 


259 
277 
287 
288 
281 


267 
245 
218 
186 
146 


1-270  101 
1.169  ,, 

1.117  — 

1.120     ^ 

1.178   ^ 
119 

1.297 

179 
241 
297 
851 
397 

432 
456 
468 
462 
442 

409 
361 


1.476 

1.717 
2.014 
2.365 

2.762 
3.194 
3.650 
4.118 
4.580 

5.022 
5.431 
5.792 


Declina- 
tion. 


-54  10 


tt 


51.08 
54.49 
58.10 
61.84 
65.58 

69.23 
72.72 
75.97 
78.91 
81.49 


341 
361 
374 
374 
365 

349 
325 
294 
258 
218 


83.67 
85.40 
86.66 
87.44 


173 
126 

78 


«       ^    28 

87.72  — 

21 


87.51 
86.81 
85.65 
84.06 
82.08 


79.79 
77.22 
74.49 
71.67 
68.87 

66.18 
63.72 
61.58 
59.86 
58.66 

58.01 


57.98  — 
58.56  " 
59.79  ^^ 
61.60  ^*^ 

237 

63.97 


70 
116 
159 
198 
229 

257 
273 
282 
280 
269 

246 
214 
172 
120 
66 


3 


66.79 
69.99 


282 
320 


IT  Leonia. 

Mag.  4.9 


Right 
Ascension. 


h     m 
9    55 


57.991 
58.254 
58.478 
58.657 
58.788 


263 
224 
179 
131 
80 

58.868 
58.899  — 
58.886  ^^ 
58.834  *^ 
58.750  ^ 

106 

58.642 
58.517 
58.384 
58.250 
58.120 

58.002 
57.896 
57.807 
57.739 
57.691 

57.667 


125 
183 
134 
130 
118 

106 
89 
68 
48 
24 

1 


57.666  — 

57.691   ^ 

57.741   ^ 

57.820   ^ 
108 

57.928 


138 
170 
202 
231 
261 


58.066 
58.236 
58.438 
58.669 

58.930 
59.216 
59.524 
59.844 
60.168 

60.489 
60.794 
61.075  ^^ 


286 
308 
320 
324 
321 


305 


Declina- 
tion. 


•f  8  25 


fr 


49.12 
47.52 
46.12 
44.97 
44.07 

43.44 
43.04 


160 

140 

115 

90 

63 

40 


i/Leonia. 
Mag.  3.6 


Right 


42.87  — 
42.89     ^ 


43.09 

43.40 
43.80 
44.27 
44.79 
45.33 

45.87 
46.40 
46.91 
47.38 
47.81 

48.16 

48.42 

48.58 

48.61  — 

48.48   ^^ 
32 

48.16 

47.65 

46.91 

45.95 

44.75 


20 
31 

40 
47 
52 
54 
54 

53 
61 
47 
43 
35 

26 
16 


43.34 
41.73 
39.98 
38.11 
36.19 

34.29 
32.46 
30.77 


51 

74 

96 

120 

141 

161 
175 
187 
192 
190 

183 
109 


h 

10 


m 
2, 


1 

56.968 
57.246 
57.484 
57.677 
57.820 


278 


198 

143 

90 


57.910 
57.950  — 
57.944     • 


57.896 
57.814 

57.704 
57.577 
57.440 
57.301 
57.165 

57.039 
56.927 
56.831 
56.756 
56.701 

56.671 

56.664  — 

66.685  ^ 

56.731  ^ 

56.806  ^* 
106 


48 

83 

110 

127 
187 
130 
136 
126 

112 
96 
75 
55 
80 


56.912 
57.047 
57.216 
57.417 
57.650 

57.914 
58.204 
58.518 
58.846 
59.181 

59.513 
59.831 
60.125 


135 
109 
201 
283 
264 

290 
814 
828 
335 
332 

818 
294 


Declina- 
tion. 


-1-17     8 


tt 


75.99 
74.77 
73.81 
73.15 
72.77 

72.67 
72.82 
73.16 
73.67 
74.28 

74.98 
75.69 
76.38 
77.03 
77.62 

78.13 

78.54 

78.84 

79.02 

79.09  — ' 
5 

79.04 

78.83 

78.49 

78.00 

77.33 


122 
96 
66 

38 
10 

15 
34 
51 
61 
70 

71 
69 
65 
59 
51 

41 
30 

18 


76.49 
75.48 
74.27 
72.89 
71.34 

69.64 
67.84 
65.97 
64.08 
62.24 

60.50 
58.93 
57.57 


21 

34 
49 

67 
84 

101 
121 
138 
155 
170 

180 
187 
189 
184 
174 

157 
136 


Mean  Place 
Sec  6,  Tan  6 


43.766 
1.334 


91.54 

+OMZ 


0.964 
1.709 


55.33 
-1.386 


56.064 
1.011 


60.29 
+0.148 


55.041 
1.046 


89.56 
-1^.309 


D^a,  Da»a 


+0.07 
-0.3 


+0.05 
+0.6 


+0.04 
-0.3 


-0.08 
+0.5 


+0.06 
-0.3 


+0.01 
+0.5 


+0.06 
-0.3 


+0.02 
+0.5 


APPAEENT  PLACES  OP  STABS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhington 
IfMiiTime. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.7 
35.6 


aLeonis. 

(Regulus,) 
Mag.  1.3 


Right 
Asoension. 


h    m 
10    4 


8 

5.516 
5.788 
6.023 
6.212 
6.351 


273 
235 

180 

199 

90 


6.441^ 
6.481  — 
6.475     * 


6.430 
6.350 

6.246 
6.123 
5.991 
5.856 
5.725 

5.603 
5.493 
5.399 
5.325 
5.271 

5.241 


45 

80 

104 

123 

132 
135 
131 
122 

110 
94 
74 
54 
30 

8 


5.233  — 
5.251   ^^ 


5.294 
5.366 

5.467 
5.599 
5.763 
5.960 
6.187 

6.446 
6.730 
7.038 
7.360 
7.689 

8.015 
8.326 
8.614 


43 

72 

101 

132 
164 
197 
227 
260 

284 

308 
322 
329 
326 

311 
288 


Dedfna- 
tkm. 


+12  21 


tt 


36.61 
35.16 
33.95 
33.00 
32.34 


145 

121 

95 

66 

42 


31.92  ^^ 
31.77  — 
31.83    • 


32.09 
32.47 

32.96 
33.52 
34.11 
34.70 
35.27 

35.81 
36.30 
36.72 
37.08 
37.33 

37.50 


26 

38 
49 

56 

59 
59 
57 
54 

49 
42 
36 
25 
17 

6 


Mag.  3.8 


Right 


37.56  — 
37.49    ^ 


37.27 
36.90 

36.35 
35.59 
34.64 
33.47 
32.11 

30.55 
28.84 
27.02 
25.13 
23.23 

21.38 
19.64 
18.09 


22 
37 
55 

76 

95 

117 

136 

156 

171 
182 
189 
190 
185 

174 
155 


h    m 
10    6 


8 

40.230 
40.493 
40.718 
40.899 
41.031 


263 
325 
181 
133 
84 


41.115  „ 

85 
41.150  — 

41.142     * 

41.096  *• 

41.016  ^ 
103 

40.914 


40.792 
40.662 
40.528 
40.396 

40.271 
40.157 
40.057 
39.974 
39.910 


122 
130 
lai 
132 
125 


114 

100 

83 

64 

48 

39.867 
39.848  — 
39.853     * 

83 
62 

91 


39.886 
39.948 

40.039 
40.164 
40.323 
40.514 
40.740 

40.997 
41.280 
41.586 
41.905 
42.230 

42.551 
42.856 
43.137 


125 
160 
191 
226 
257 


283 
806 
319 
825 
821 


305 
281 


tkm. 


-11  57 


tt 


16.86 
19.32 
21.72 
24.00 
26.09 

27.98 
29.61 
31.00 
32.11 
32.96 

33.54 
33.88 


346 
340 


309 
189 

163 

139 

111 

85 

58 

34 


33.98  — 
33.86  " 


{▼elomm. 
Mag.  4.1 


33.51 

32.97 
32.24 
31.35 
30.33 
29.20 

27.99 
26.75 
25.52 
24.38 
23.34 

22.48 

21.86 

21.52 

21.49  — 

21.83   " 
71 

22.54 


35 
54 

73 

89 

102 

113 

121 

124 
123 
114 
104 
86 

62 
34 


23.63 
25.06 
26.83 
28.86 

31.10 
33.47 
35.91 


109 
143 
177 
203 
334 

387 
344 


Right 
Aiowwiop. 


h  m 
10  11 


8 

22.021 
22.324 
22.579 
22.778 
22.918 


303 
355 
109 
140 
81 

22.999 
23.023  — 
22.993  ^ 
22.916  ^ 
22.799  "^ 

148 

22.651 
22.478 
22.289 
22.091 
21.891 

21.694 
21.507 
21.334 
21.181 
21.050 

20.947 
20.875 
20.837 
20.837 
20.880 

20.968 
21.102 
21.284 
21.512 
21.785 

22.099 
22.447 
22.819 
23.207 
23.598 

23.980 
24.340 
24.666 


173 
189 
198 
200 
197 

187 
173 
153 
131 
103 


72 
88 
0 
48 
88 

134 
182 
228 
278 
314 

348 
872 
388 
891 
382 

360 
326 


l>«flfai&- 
tion. 


-41  43 


t0 


10.49 
13.66 
17.00 
20.42 
23.82 

27.12 
30.23 
33.12 
35.70 
37.95 

39.84 

41.32 

42.39 

43.04  ^^ 

43.25  — 
22 

43.03 


817 
334 
342 
840 
830 

311 
289 
358 
325 
189 


148 

107 

65 


42.40 
41.36 
39.96 
38.22 

36.21 
33.98 
31.61 
29.18 
26.76 

24.47 
22.39 
20.61 
19.21 
18.29 

17.87 
18.01 
18.72 
20.00 
21.80 

24.08 
26.77 
29.78 


63 

104 
140 
174 
301 

333 
387 
343 
342 
329 


88  TStBm  Majorls. 
Mag.  5.7 


Right 

ASMDSiOD. 


308 

178 

140 

93 

42 

14 

71 

128 

180 

228 

209 
301 


h      m 
10    12 


8 

13.20 
13.74 
14.21 
14.59 
14.87 

15.04 
15.09 
15.04 
14.90 
14.66 

14.34 
13.98 
13.58 
13.16 
12.74 

12.33 
11.96 
11.62 
11.32 
11.08 

10.89 
10.77 
10.72 
10.74 
10.84 

11.01 
11.24 
11.55 
11.92 
12.37 

12.88 
13.44 
14.05 
14.69 
15.35 

16.00 
16.62 
17.21 


54 

47 
38 
28 
17 

_5 

5 
14 
34 
33 

36 
40 
42 
43 

41 

87 
84 
80 
34 
19 

13 
5 

2 

10 
17 

23 
31 
37 
45 
51 

56 
61 
64 
66 
65 

62 
59 


DediiUk 
tion. 


+65  30 


// 


23.97 
24.86 
26.26 
28.10 
30.30 

32.76 
35.39 
38.05 
40.63 
43.04 

45.17 
46.94 
48.31 
49.21 


» 

140 
184 
230 
340 

36S 
360 
250 
341 
310 

177 

137 

90 


49.63  — 

7 


49.56 
49.00 
47.97 
46.51 
44.66 


42.43 
39.90 
37.13 
34.15 
31.03 

27.84 
24.62 
21.45 
18.39 
15.50 

12.84 

10.49 

8.52 

6.98 

5.94 

5.42 
5.46 
6.04 


50 

loa 

140 
180 
320 

250 
277 
290 
812 
810 

322 
317 
300 
289 
260 


230 
197 
154 
104 
52 


4- 
50 


Mean  Place 
Sec  5,  Tan  5 


3.617 
1.024 


48.93 
+0.219 


38.353 
1.022 


11.34 
-0.212 


19.913 
1.340 


12.88 
-0.892 


10.218 
2.412 


47.09 
+2.195 


+0.06 
-0.3 


+0.01 
+0.5 


+0.06 
-0.3 


-0.01 
+0.5 


+0.05 
-0.4 


-0.05 


+0.09 


+0.13 


400 


APPARENT  PLACES  0¥  STAEfi,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wftshioffton 
IfeanTune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

ICay  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.7 
35.6 


f  Leonli. 

Mag.  3.6 


Right 
AaotDston. 


b     m 
10    12 


s 

13.234 
13.528 
13.783 
13.992 
14.150 

14.255 
14.306 


2M 

856 
200 

158 
105 

51 
2 


14.808  — 
14.265  ^ 
14.185  ^ 

100 

14.076 


13.947 
13.806 
13.660 
13.515 

13.379 
13.257 
13.150 
13.063 
12.999 


120 
141 
146 
145 
136 


122 

107 

87 

64 

42 

12.957 

12.941  — 

12.951   *^ 
38 

68 

08 


12.989 
13.057 

13.155 
13.287 
13.452 
13.652 
13.885 

14.151 
14.447 
14.767 
15.104 
15.451 

15.796 
16.130 
16.440 


132 
165 
200 
233 

266 

206 
320 
337 
347 
845 

334 
310 


tion. 


+23  48 


tt 


61.92 
60.95 
60.32 
60.01 
60.01 

60.31 
60.85 
61.59 
62.47 
63.43 

64.41 
65.37 
66.26 
67.04 
67.69 

68.19 
68.53 


07 
68 

31 

0 

30 

64 
74 

88 
06 
08 

06 
80 
78 
66 
60 

84 


68.68  — 
68.67     ^ 


68.48 

68.11 
67.58 
66.85 
65.96 
64.90 

63.65 
62.25 
60.67 
58.96 
57.13 

55.20 
53.22 
51.23 
49.31 
47.50 

45.87 
44.45 
43.33 


10 
37 

53 

73 

80 

106 

126 

140 
168 
171 
183 
103 

108 
100 
102 
181 
163 

142 
112 


X  Vnm  HaJoKif . 

Mag.  3.5 


Right 
AaonsioxL 


h  m 
10  12 


8 

15.297 
15.647 
15.951 
16.199 
16.385 


860 
804 
248 
186 
120 

16.505 

16.560  — 

16.551     • 

16.486  •* 

16.873  "^ 
162 


16.221 
16.042 


170 

107 


15.845 
15.641  ^ 
15.438  ^ 

104 

15.244 


178 
165 
120 
102 
68 


15.066 
14.911 
14.782 
14.680 

14.612 

14.577 

14.576  — 

14.612   ^ 

14.687   ^* 
115 

14.802 


35 


14.956 
15.152 
15.390 
15.668 

15.986 
16.338 
16.719 
17.121 
17,534 

17.945 
18.343 
18.714 


154 

106 
238 
278 
318 


352 
381 
402 
413 
411 


308 
371 


Declina- 
tion. 


+43  18 


It 


60.27 
50.22  — 
50.60  ^ 
51.38  ^ 
52.52  "* 

142 

53.94 
55.60 
57.37 
59.19 
60.97 

62.62 
64.09 
65.31 
6^.25 
66.87 

67.16 
67.12 
66.75 
66.05 
65.05 

63.76 
62.22 
60.45 
58.48 
56.33 

54.04 
51.65 
49.19 
46.70 
44.23 

41.83 
39.56 
37.49 
35.67 
34.16 

33.02 
32.29 
31.98 


166 
177 
182 
178 
166 


147 

122 

04 

62 

20 

4 

87 

70 

100 

120 

164 
177 
107 
216 
220 

230 
246 
240 
247 
240 

227 
207 
182 
151 
114 

73 
31 


y  Leonls  pr, 
Mag.  2.6 


Right 
Aaoanslon. 


h     m 
10    15 


901 
253 
206 
160 
107 


66 


8 

32.431 
82.722 
32.975 
33.183 
33.342 

33.449 
33.504 
33.510  — 
83.473  ^ 
33.400  '^ 

101 

33.299 
33.176 
33.042 
32.903 
32.765 

32.634 
32.517 
32.414 
32.329 
32.266 


123 
134 

130 
138 
131 


117 

103 

86 

63 

42 

32.224 
32.207  — 
32.215     * 

36 
64 
03 


32.251 
32.315 

32.408 
32.534 
32.693 
32.885 
33.112 

33.371 
33.659 
33.973 

34.644 

OTI.9QV 

35.313 
35.620 


126 

160 
102 
227 
250 

288 
314 
331 
340 
340 

320 
307 


Dedinfr* 
tion. 


+20  14 


It 


51.78 
50.66 
49.81 
49.27 


112 
86 

64 


22 

49.05  — 

6 
49.11 
49.43 
49.96 
50.66 
51.45 


32 

63 
70 
70 
86 

86 
82 
76 
64 
64 

41 
26 


52.30 
53.15 
53.97 
54.72 
55.36 

55.90 
56.31 
56.56 
66.68  — 
56.64     * 

21 

56.43 
56.08 
55.56 
54.87 
54.01 

52.97 
51.74 
50.34 
48.77 
47.06 

45.22 
43.30 
41.33 
39.38 
37.50 

35.76 
34.21 
32.91 


35 
62 
60 
86 
104 

128 
140 
167 
171 
184 

102 
107 
106 
188 
174 


156 
130 


/i  UiMB  Xajozis. 
Mag.  3.2 


Right 


h     m 
10    17 


8 

32.686 
33.035 
33.339 
33.589 
33.778 


340 

804 
250 
180 
126 

33.904 
33.965  — 
33.964     ^ 
83.908  *• 
38.805  *® 

141 

33.664 
33.493 
33.306 
33.109 
32.914 

32.726 
32.552 
32.400 
32.271 
32.169 

32.099 
32.059 
32.053  — 
32.083  ^ 
32.150  •^ 

106 

32.256 


171 
187 
107 
106 

188 

174 
162 
120 
102 
70 


40 


32.401 
32.686 
32.814 
33.082 

33.389 
33.731 
34.102 
34.496 
34.901 

35.306 
35.699 
36.066 


146 
186 
228 
268 
807 

842 
871 
804 
406 
406 

303 
867 


Declina- 
tion. 


+41  53 


n 


16 

27 

67 

101 

134 

15S 
172 
177 
176 
164 

14S 

12S 

09 

68 

35 


66.88 
66.72 
66.99 
67.66 
68.70 

70.04 
71.62 
73.34 
75.11 
76.87 

78.61 
79.99 
81.24 
82.23 
82.91 

83.26 
83.30  — 
83.00  ^ 
82.39  •^ 
81.48  ^^ 

119 

80.29 
78.84 
77.15 
75.26 
73.17 

70.96 
68.61 
66.18 
63.71 
61.24 

68.83 
56.63 
54.42 
52.53 
60.94 

49.72 
48.89 
48.48 


145 
169 
189 
209 
222 

234 
243 
247 
247 
241 

2S0 
211 
189 
150 
122 


83 
41 


Mean  Place 
Sec  6,  Tan  6 


11.322 
1.093 


77.39 
+0.441 


13.157 
1.374 


70.15 
+0.943 


30.561 
1.066 


66.41 
+0.369 


30.616 
1.344 


86.65 
+0.897 


D^6,  D«6 


+0.07 
-0.4 


+0.03 
+0.6 


+0.07 
-0.4 


+0.06 
+0.5 


+0.07 
-0.4 


+0.02 
+0.4 


+0.07 
-0.4 


+0.05 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfnxton 
ICwn  Time. 


Jan.  0.7 
10.6 
20.6 
80.6 

Feb.    9.5 


Mar. 


19.5 
1.5 
11.6 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Not.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.6 


80  H.  XFrMB  XalorU. 
Mag.  4.9 


Right 
Aaonaloii. 


h     m 
10    18 


8 

21.79 
22.35 
22.84 
23.24 
23.54 

23.71 
23.78  — 
23.75    * 


M 

49 
40 
80 
17 


23.61 
23.37 

23.07 
22.71 
22.30 
21.88 
21.45 

21.04 
20.64 
20.28 
19.97 
19.72 

19.52 
19.38 
19.31 
19.31 
19.39 

19.54 
19.77 
20.07 
20.44 
20.88 

21.38 
21.94 
22.55 
23.20 
23.86 

24.52 
25.16 
25.76 


14 
S4 

ao 
se 

41 
42 
43 
41 

40 
86 
81 
35 
90 

14 
7 
0 
8 

15 

33 
80 
87 
44 

50 

56 

61 
65 
66 
66 

64 
60 


DecUna- 
tkm. 


+65  57 


n 


72.53 
73.38 
74.74 
76.55 
78.74 

81.20 
83.85 
86.53 
89.15 
91.61 

93.80 
95.65 
97.08 
98.06 
98.55 

98.53 
98.04 
97.06 
95.66 
93.83 

91.63 
89.12 
86.35 
83.36 
80.23 

77.00 
73.74 
70.52 
67.39 
64.43 

61.70 
59.28 
67.24 
65.63 
54.51 

53.93 
53.90  — 
54.43  " 


86 

136 
181 
310 
246 

265 
268 
262 
246 
210 

185 

143 

08 

J? 
2 

40 

08 

140 

183 

230 

351 
377 
300 

813 
833 

336 
823 
313 


373 


242 
204 
161 
112 
58 


/iHydxe. 

Mag.  4.1 


Right 


h     m 
10    22 


• 
12.162 

12.440 

12.679 

12.874 

13.022 

13.121 
13.172 
13.178  — 
13.144  ^ 
13.077  •^ 

03 

12.984 


378 
330 
105 
148 
00 


51 


12.871 
12.746 
12.614 
12.481 

12.353 
12.233 
12.124 
12.080 
11.963 

11.895 
11.859 
11.848 
11.864 
11.908 

11.984 
12.095 
12.240 
12.421 
12.639 

12.891 
13.172 
13.478 
13.800 
14.131 

14.469 
14.775 
15.068 


113 
126 
131 
133 
128 


130 

100 

04 

77 

58 

86 
11 

16 
44 

76 

111 
145 

181 
818 
353 

381 
806 
333 
831 
338 

316 
303 


tkm. 


-16  25 


tt 


356 


24.38 
26.96 
29.62 
32.00 
34.35 

36.48 
38.40 
40.06 
41.45 
42.56 

43.40 
43.95 

44.28  — 

44.06  " 
45 

43.61 

42.93 

42.06 

41.01 

39.80 


348 
335 
313 


103 
166 
180 
111 
84 

55 
30 


38.50 
37.13 
35.74 
34.38 
33.12 

32.04 
31.16 
30.66 
30.29 
30.39 

30.87 
31.76 
33.05 
34.71 
36.67 

38.91 
41.32 
43.86 


68 

87 
105 
131 
180 

187 
180 
136 
126 
108 

88 
60 
27 

10 

48 

80 
120 
166 
106 
224 

241 
251 


81  Leonis  ICtnoxis. 
Mag.  4.4 


Right 

AsCMDSkklL 


h  m 
10  23 


8 

14.292 
14.626 
14.919 
16.162 
15.348 


884 

383 
348 

186 
127 


16.475  ,, 
15.642  ^^ 
15.552  — 
15.509  ^ 
15.422  ^ 

134 

16.298 

150 

168 

176 

176 

170 

157 

140 

118 

05 

67 

80 

13.834  — 
13.858  ^ 
13.917  " 

03 


15.148 
14.980 
14.804 
14.628 

14.468 
14.301 
14.161 
14.043 
13.948 

13.881 
13.842 


14.009 
14.140 
14.310 
14.519 
14.767 

15.052 
16.372 
15.722 
16.092 
16.476 

16.860 
17.236 
17.586 


181 

170 
300 
348 
385 

830 
850 
370 
383 
885 

875 
851 


DedlDft- 
tion. 


+37    6 


tf 


43 


62.69 
62.26 
62.24  — 
62.62  ^ 
63.37  ^* 

106 

64.43 
65.73 
67.21 
68.78 
70.37 

71.90 
73.30 
74.61 
75.61 
76.24 


130 
148 
157 
150 
158 

140 

121 

100 

73 

47 


76.71  ^, 
76.87  — 
76.74   " 


76.34 
75.64 

74.69 
73.49 
72.06 
70.42 
68.69 

66.60 
64.46 
62.21 
59.88 
67.62 

65.17 
62.88 
60.72 
48.76 
47.04 

46.62 
44.67 
43.91 


40 
70 
05 

130 
148 
164 
183 
100 

314 
335 
388 


835 


316 
107 
171 
143 


106 
66 


a  AntUse. 
Mag.  4.4 


Right 
Afcwnilon. 


h   m 
10  23 


8 

28.615 
28.807 
29.067 
29.260 
29.412 


303 
350 
303 
153 

00 


29.611 
29.558  — 
29.557  ^ 


44 

81 
110 

131 
146 
154 
158 
154 

148 
136 
121 
108 
82 

57 


29.513 
29.432 

29.322 
29.191 
29.046 
28.891 
28.733 

28.679 
28.431 
28.295 
28.174 
28.071 

27.989 
27.932 
27.904  — 
27.906  J 
27.942  "' 

28.016 
28.129 
28.283 
28.478 
28.712 

28.985 
29.291 
29.622 
29.971 
30.327 

30.678 
81.016 
31.325 


74 


113 
154 
105 
284 
273 

306 
331 
840 
856 
851 

838 
300 


DeoUna- 
tlon. 


-30  39 


ft 


19.19 
22.12 
25.16 
28.20 
31.18 

34.04 
36.70 
39.12 
41.25 
43.08 

44.67 
45.71 
46.50 
46.94 


47.02  — 
28 

46.74 

46.12 

45.18 

43.95 

42.47 


808 

804 
804 
308 
386 

366 
343 
318 
188 
140 


114 
79 
44 

8 


40.76 
38.89 
36.93 

32.99 

31.16 
29.56 
28.23 
27.25 
26.71 

26.62 
27.02 
27.93 
29.32 
31.16 

33.40 
35.96 
38.75 


63 

04 
138 
148 
171 

187 
106 
100 
106 
188 

160 

188 

08 

54 

0 

40 

01 

180 

184 

334 

356 
379 


Mean  Place 
Sec  6,  Tan  8 


18.879 
2.456 


95.99 
+2.243 


10.338 
1.043 


20.32 
-0.295 


12.334 
1.254 


81.62 
+0.757 


26.600 
1.162 


19.18 
-0.693 


+0.09 
-0.4 


+0.14 
+0.4 


+0.06 
-0.4 


-0.02 
+0.4 


+0.07 
-0.4 


+0.05 
+0.4 


+0.05 
l-QA 


-0.04 


6934^—1919 ^26 


402 


APPAEENT  PLACES  OP  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashJnston 
HMnTune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 


Mar. 


19.6 
1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


Mean  Place 
Sec  a,  Tan  S 


86  TTn»  Hajocia. 

Mag.  4.8 


Right 
Ascension. 


h   m 
10  25 


8 

29.618 
30.063 
30.453 
30.775 
31.019 


446 
990 
822 
244 
164 


31.183 

31.261  — 

31.257  * 

31.178  "^ 

31.032  ^^ 
201 

30.831 


30.588 
30.316 
80.028 
29.736 

29.450 
29.181 
28.938 
28.725 
28.550 


243 
272 


292 
286 

269 
243 
213 
175 
135 


28.415 

28.325 

28.281  — 

28.287     • 

28.344   " 
110 

28.454 

163 
210 
274 
828 
879 


28.617 
28.836 
29.110 
29.438 

29.817 
30.242 
30.706 
31.199 
31.709 

32.221 
32.720 
33.187 


425 
464 

493 
510 
612 


409 
467 


DwUna- 
tion. 


+56  23 


n 


24.36 
24.74 
25.63 
26.97 
28.71 

30.76 
33.02 
35.39 
37.76 
40.04 

42.12 
43.94 
45.41 
46.50 
47.18 

47.42 
47.22 
46.59 
45.55 
44.13 

42.36 
40.27 
37.91 
35.32 
32.56 

29.66 
26.69 
23.69 
20.71 
17.84 

15.12 

12.62 

10.43 

8.59 

7.18 


88 


184 
174 
206 

226 
237 
287 
228 
206 


182 

147 

100 

68 

24 

20 

63 

104 

142 

177 

209 
236 
260 
276 
290 

297 
800 
298 
287 
272 

250 
219 
184 
141 
06 


6.23^, 
5.81  — 
5.89     ^ 


27.290 
1.807 


46.95 
+1.504 


9  H.  Biaconia. 
Mag.  5.0 


Right 
Asomsian. 


h     m 
10    28 


s 
19.02 

19.93 
20.72 
21.37 
21.85 


91 
70 
66 
48 
31 


22.16  ,, 
22.26  — 
22.21    * 


21.97 
21.57 

21.04 
20.40 
19.69 
18.93 
18.14 

17.36 
16.61 
15.91 
15.28 
14.74 

14.32 
13.99 
13.78 


24 

40 
63 

64 
71 
76 
79 
78 

75 
70 
63 
64 
43 

33 
21 

8 


13.70  — 

13.75     * 
17 


13.92 
14.21 
14.65 
15.20 
15.87 

16.65 
17.54 
18.49 
19.51 
20.55 

21.61 
22.63 
23.58 


29 
44 

55 
67 

78 

89 

95 

102 

104 

106 

102 
06 


I>6dinft- 
tion. 


+76    7 


ft 


26.46 
27.54 
29.17 
31.28 
33.77 

36.53 

39.46 

42.43 

45.31 

48.00 

237 

50.37  ^^ 

^2-^  163 
53.88 

54.90  ": 

55,37  — 
7 


108 
168 
211 
240 
276 

293 

297 
288 


55.30 
54.69 
53.56 
51.94 
49.87 


47.41 
44.62 
41.53 
38.24 
34.80 

31.26 
27.72 
24.26 
20.92 
17.79 


14.94 

12.44 

10.37 

8.79 

7.76 

7.32 

7.47 
8.21 


61 
113 
162 
207 
246 

279 
809 
329 
344 
354 

364 
346 
334 
313 
285 

250 
207 
158 
103 
44 

15 
74 


15.102 
4.170 


51.11 
+4.049 


pLeonis. 

Mag.  3.8 


Right 
Ascension. 


h     m 
10    28 

8 

34.642 
34.928 
35.179 
35.387 
35.550 

35.663 
35.729 


261 
206 

163 
113 


66 


35.748  — 
35.726  " 
35.671  ^ 

85 


35.586 
35.482 
35.362 
35.238 
35.113 


104 
120 
124 
126 
110 

112 

100 

84 

67 

49 

26 


34.882 
34.782 
34.698 
34.631 

34.582 

34.556 

34.551  — 

34.571   ^ 

34.618  *^ 
76 

34.694 

34.801 

34.940 

35.114 

35.322 

35.562 
35.833 
36.130 
36.445 
36.772 

37.100 
37.420 
37.719 


107 
139 
174 
206 

240 

271 
297 
815 
827 
828 

820 
209 


DecUnft- 
tion. 


+  9  42 


tt 


74.17 
72.53 
71.10 
69.94 
69.05 

68.44 
68.09 
68.00 
68.11 
68.40 

68.82 
69.83 
69.91 
70.52 
71.13 

71.73 
72.30 
72.82 
73.28 
73.67 

73.97 
74.15 


164 

143 

116 

80 

61 

35 
9 

11 
29 
42 

61 
68 

61 
61 
60 

57 
62 
46 
39 
30 

18 
6 


74.21  — 
74.13     ® 


73.88 

73.46 
72.82 
71.97 
70.89 
69.59 

68.08 
66.38 
64.53 
62.67 
60.57 

58.59 
56.70 
54.95 


25 
42 

64 

85 
106 
130 
151 

170 
185 
196 
200 
198 

180 
175 


32.882 
1.015 


85.99 
+0.171 


SSSeztantls. 
Mag.  6.4 


RigM 


h      m 
10    37 


8 

18.652 
18.937 
19.187 
19.397 
19.563 


285 
250 
210 
166 
118 


70 
19.751  ^ 

19.778  — 

19.764  " 


19.717 

19.641 
19.546 
19.436 
19.318 
19.199 

19.083 
18.972 
18.871 
18.783 
18.710 

18.654 

18.617 

18.602  — 

18.610     ® 
36 

65 


47 
76 

96 
UO 
118 
110 
116 

111 

101 

88 

73 

56 

37 


18.646 

18.711 
18.806 
18.934 
19.098 
19.297 

19.529 
19.794 
20.084 
20.395 
20.718 

21.042 
21.359 
21.656 


96 
128 

164 
199 
232 

265 
290 
311 
323 
824 

317 
297 


Dcc^Idsp 
tkm. 


-  1  18 


tr 


63.00 
65.08 
67.04 
68.81 
70.34 

71.64 
72.67 
73.45 
74.00 
74.30 

74.42 
74.37 
74.14 
78.79 
73.33 

72.78 
72.15 
71.46 
70.74 
70.00 

69.27 
68.58 
67.95 
67.42 
67.02 

66.81 
66.80 
67.04 
67.54 
68.33 

69.42 
70.78 
72.41 
74.26 
76.26 

78.39 
80.54 
82.64 


208 

196 
177 
153 
130 

103 
78 
55 
30 
13 

5 
28 
36 
46 
55 

63 
69 
72 
74 
73 

69 
63 
53 

40 
21 

1 

24 

50 

79 

109 

136 
K3 
185 
200 
213 

215 
210 


16.940 

1.000 


54.52 
-0.023 


Dfa,  D^a 


+0.08 


D^,  Dmd      1-0.4 


+0.09 
+0.4 


+0.10 
-0.4 


+0.25 
+0.4 


+0.06 
-0.4 


+0.01 
+0.4 


+0.06 
-0.4 


0.00 
+0.4 
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WashiDffton 
Mean  Tune. 


Jan.  0.7 
10.6 
20.6 
S0.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


Mean  Place 
Sec  6,  Tan  6 


/iAxfiia. 
Mag.  2.8 


Right 
Aaosnston. 


h  m 
10  43 


8 

18.998 
19.363 
19.679 
19.938 
20.135 


865 
816 
2S9 
197 
133 
20.268 

20.338 
20.348  — 
20.304  ** 
20.211  ^ 

133 

20.078 
19.911 
19.720 
19.510 
19.290 

19.065 
18.841 
18.626 
18.422 
18.238 

18.079 

17.950 

17.856 

17.804 

17.798  — 
46 

17.844 


167 
191 
210 
220 
225 


224 

215 
204 

184 
150 

120 
04 
52 


17.944 
18.101 
18.316 
18.585 

18.907 
19.274 
19.677 
20.104 
20.541 

20.976 
21.394 
21.780 


100 
157 
215 
260 
322 

367 
403 
427 
487 
435 


418 
886 


DecUna- 
tion. 


-48  59 
26.77 


29.81 
33.10 
36.55 
40.10 

43.61 
47.03 
50.27 
53.27 
55.98 

58.36 
60.35 
61.93 
63.08 
63.78 

64.02 
63.80 
63.13 
62.03 
60.54 

58.70 
56.56 
54.20 
51.68 
49.10 

46.56 
44.14 
41.97 
40.11 
38.68 


304 
320 
345 
355 
351 


342 
324 
300 
271 
288 


100 

158 

115 

70 

24 

22 

67 

110 

140 

184 

214 
236 
252 
258 
254 

242 
217 
186 
143 
93 
37.75 
37.36  — 
37.55  *• 
38.34  ^ 
39.70  ^^ 

192 


41.62 
44.01 
46.80 


230 
279 


16.907 
1.524 


31.96 
-1.150 


+0.05 
-0.4 


-D.07 
+0.3 


I  Leonis. 
Mag.  5.3 


Right 
Aaoeiiskm. 


h     m 
10    45 


296 
263 
223 
179 
180 


82 


s 

1.769 
2.065 
2.328 
2.551 
2.730 

2.860 

2.942  ^ 

2.978  — 

2.973     * 
42 

71 

08 
110 
UO 
122 
118 

114 

104 

08 

76 

60 

41 


2.931 

2.860 
2.767 
2.657 
2.538 
2.416 

2.298 
2.184 
2.080 
1.987 
1.911 

1.851 
1.810   ^^ 
1.791  — 
1.795    * 


1.826 

1.886 
1.975 
2.100 
2.259 
2.454 

2.682 
2.945 
3.235 
3.548 
3.874 

4.205 
4.530 
4.838 


81 
60 

80 
125 
150 
195 
228 

263 
290 
318 
326 
331 

325 

308 


Dedina- 
tion. 


+10  57 


// 


74.37 
72.72 
71.30 
70.16 
69.30 

68.75 
68.47 


165 

142 

114 
86 
55 

28 


3 
68.44  — 

68.64   ^ 
87 

60 


69.01 

69.51 
70.11 
70.77 
71.45 
72.12 

72.76 
73.36 
73.89 
74.34 
74.70 

74.95 
75.08 
75.08 
74.91 
74.58 

74.07 
73.34 
72.40 
71.23 
69.85 

68.25 
66.48 
64.57 
62.56 
60.51 

58.50 
56.58 
54.82 


60 
66 
68 
67 
64 

60 
53 
45 
86 
25 

13 
0 
17 
33 
51 

73 

94 

117 

138 

160 

177 
191 
201 
206 
201 

192 
176 


0.099 

1.019 


86.64 
+0.194 


+0.06 
-0.4 


+0.01 
+0.3 


S'  ChanuBleontis. 

Mag.  4.6 


Right 
A/iowwipcL. 


h     m 
10    44 


s 
67.33 
68.41 
69.32 
70.03 
70.54 

70.83 


108 
91 
71 
51 
29 

8 


70.91  — 
70.79   " 


70.47 
69.97 

69.31 
68.51 
67.59 
66.59 
65.51 

64.38 
63.24 
62.12 
61.03 
60.01 

59r.lO 
58.33 
57.70 
57.26 
57.03 

57.01 
57.22 
57.65 
58.32 
59.18 

60.23 
61.43 
62.74 
64.12 
65.50 

66.87 
68.16 
69.31 


32 

50 
66 

80 

92 

100 

106 

113 

114 
112 
109 
102 
91 

77 
63 
44 
23 
2 

21 
43 
67 
86 
106 

20 
31 
38 
38 
37 

29 
15 


Dedlna- 
tion. 


-80  6 


tt 


36.52 
39.29 
42.50 
46.05 
49.81 

53.72 
57.66 
61.55 
65.28 
68.82 

72.05 
74.92 
77.39 
79.38 
80.87 


277 
321 
355 
376 
391 


394 
389 
373 
354 
323 

287 
247 
199 
149 
98 


81.85 
82.26  — 
82.11   " 
81.44  •^ 
80.24^*^ 

171 


78.53 
76.39 
73.88 
71.07 

e&M 

64.96 
61.89 
58.96 
56.28 
53.96 

52.11 
50.83 
50.14 
60.12 
50.73 

52.03 
53.93 
56.39 


214 
251 
281 
301 
310 

307 
293 
268 
232 

185 


128 

69 

_J 

61 
130 

190 
246 


62.198 

5.825 


46.61 
-5.739 


+0.01 
-0.4 


-0.36 
+0.3 


Mag.  3.3 


Right 

ASOMWIOIL 


h     m 
10    45 


8 

39.318 
39.611 
39.869 
40.087 
40.260 

40.384 
40.461 


208 

258 
218 
178 
124 


77 


32 
40.493  — 

40.485    * 


40.442 

40.370 
40.277 
40.167 
40.047 
39.924 

39.800 
39.682 
39.571 
39.470 
39.382 

39.312 

39.260 

39.231 

39.225  — 

39.247  " 
53 

39.300 


43 
72 

03 
110 
120 
123 
124 

118 

111 

101 

88 

70 

62 
29 


39.387 
39.511 
39.672 
39.871 

40.105 
40.374 
40.671 
40.989 
41.320 

41.653 
41.978 
42.284 


87 
124 
161 
199 
234 

269 

297 
818 
331 
833 

325 
806 


DeeUna- 
tkm. 


-15  46 


tt 


13.13 
15.64 
18.14 
20.57 
22.87 

24.97 
26.87 
28.51 
29.89 
30.99 

31.85 
32.43 
32.76 
32.84-^ 
32.68  " 

37 

32.31 
31.72 
30.94 
30.00 
28.91 


251 
2S0 
213 
230 
210 


190 
164 
138 
110 
86 


58 
32 


50 

78 

94 

109 

121 

127 
130 
127 
118 
106 

86 

50 


27.70 
26.43 
25.13 
23.86 
22.68 

21.62 
20.76 
20.17  ^ 
19.87  — 
19.91     * 

44 

20.35 
21.17 
22.37 
23.94 
25.81 


27.96 
30.29 
32.74 


82 
120 
157 
187 
215 

233 

245 


37.607 
1.039 


9.24 
-0.282 


+0.06 
-0.4 


-0.02 
+0.3 
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Wi 


MhlnKton 
BtnTune. 


Jan.  0.7 
10.6 
20.6 
80.6 

Feb.    9.6 


Mar. 


19.5 
1.6 
11.6 
21.6 
81.4 

Apr.  10.4 
20.4 
80.8 

May  10.8 
20.8 

80.8 

June   9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    6.8 

16.8 

26.8 

Dec.    6.7 

16.7 
26.7 
86.7 


46  Leonis  Xiaoria. 
Mag.  3.9 


Right 
Asooiskm. 


h     m 
10    48 


8 

48.980 
49.272 
49.578 
49.841 
60.060 


343 
306 
263 
309 
164 
60.204 

50.301 
60.342  — 
60.331  " 
60.275  " 

93 

50.182 
60.058^^ 

144 
157 
163 
162 


49.914 
49.757 
49.695 

49.433 
49.279 
49.137 
49.011 
48.904 

48.819 
48.758 
48.724 


DecUna- 
tkm. 


+34  38 


n 


48.04 
47.29 


75 


33 
46.97  — 

47.06     * 

47.54   ^ 

84 

48.38 

113 
136 
150 
157 
157 


49.51 

60.87 
52.37 
68.94 


154 
142 
136 


107  1 
85 

61 
84 


65.61 
57.00 
68.35 
69.51 
60.44 

61.11 
61.51   ^^ 
61.62  — 
.61.45  " 


140 

135 

116 

93 

67 

40 


48.718  — 

48.745  ^ 
60 

48.805 

48.900  ^ 

49.035  *^ 

49.210  *^* 

49.425  "* 

49.681 
49.974 
60.299 
60.662 
51.022 

61.899 
51.771 
52.126 


398 
835 
858 

870 
877 

873 
855 


60.99 

60.25 
59.26 
58.01 
66.53 
64.83 

62.94 
50.86 
48.64 
46.30 
43.89 

41.44 
89.02 
86.68 
84.49 
82.61 

30.82 
29.46 
28.48 


46 

74 

99 

135 
148 
170 
189 

306 
333 
384 
341 
345 

343 
384 
319 
196 
169 

187 
97 


MLeoBla. 
Mag.  4.6 


RIgtat 
Awtttnufotu 


h     m 
10    51 


s 

16.486 
16.806 
16.092 
16.337 
16.584 

16.680 
16.774 


831 


345 
197 
146 


94 


43 
16.817  — 

16.813    * 
16.770  ^ 

78 

16.692 


104 

133 
184 
138 
138 


16.588 
16.466 
16.331 
16.193 

16.056 
15.923 
16.802 
16.693 
15.601 

16.528 

15.476 

15.446 

15.442  — 

15.467  ^ 
55 

15.622 

15.610 

15.733 

16.894 

16.093 


133 

131 

109 

93 

73 

53 
39 


16.829 
16.601 
16.904 
17.232 
17.676 

17.927 
18.274 
18.607 


88 
133 
161 
199 
336 

373 
303 
338 
344 
851 

847 
838 


tion. 


+25  10 
I 


tf 


114 
77 
43 


89.11 
87.97 
37.20 
36.78 
36.73  — 

39 

37.02 
37.61 
38.44 
89.45 
40.58 

41.78 
42.96 
44.09 
45.11 
46.00 

46.70 
47.23 
47.54 


59 

83 

101 

113 

130 

118 

113 

103 

89 

70 

58 

81 


47.66  — 
47.56  '^ 

88 

47.23 
46.71 
45.95 
45.00 
43.84 

42.48 
40.91 


53 

76 

95 

116 

136 

157 
173 


;  39.18 

!  37.28  ^^ 

36.24*^ 

315 

88.09 

321 
321 
317 
308 

187 

163 
183 


30.88 
28.67 
26.50 
24.47 

22.60 
20.96 
19.66 


lAntllJD. 
r.  4.7 


Right 
Afoeoslon. 


h   m 
10  62 


8 

68.538 
58.868 
59.158 
69.401 
59.594 


330 
390 
343 
193 
138 


59.732 
59.816 
59.850  — 
59.837  *^ 


59.784 

59.697 
59.581 
59.445 
59.293 
59.133 

58.969 

Oo.oUo 

68.651 
68.503 
68.870 

58.255 
58.161 
58.096 
58.060 
58.059 

58.098 
58.180 
58.309 
68.484 
58.706 

58.971 
69.277 
59.617 
59.980 
60.358 

60.736 
61.106 
61.460 


53 

87 

116 
136 
153 
160 
164 

161 
157 
148 
138 
115 

94 

65 

36 

1 

39 

83 
139 
175 
333 
365 

806 
840 
363 
878 
378 


845 


DmUdsp 
tkm. 


-36  42 


ft 


6.11 

7.97 
11.04 
14.18 
17.34 

20.42 
23.37 
26.13 
28.68 
80.85 

32.76 
34.32 
35.52 
36.34 
36.79 

36.85 
36.54 
36.86 
84.82 
33.49 

31.87 
30.02 
28.01 
25.89 
23.76 

21.70 
19.77 
18.08 
16.71 
15.75 

15.22 
15.21  — 

15.71  ^ 

16.72  ^~ 
18.24  ^^ 

198 

20.22 
22.58 
26.28 


307 
814 
816 
306 

395 
376 
350 
333 
191 


156 

120 

83 

45 

6 

31 

69 

103 

133 

163 

185 
301 
212 
213 
206 

198 

169 

137 

96 

53 


270 


Oroombridfe  1706. 
Mag.  6.3 


RUeht 


h     m 
10    63 


s 

34.50 

35.60 
36.68 
87.42 
88.06 

88.62 

88.76 

88.79  — 

88.60  ^* 
86 

54 


110 
98 
84 
64 
46 

23 


88.24 

87.70 
37.01 
36.21 
35.34 
34.42 

38.48 
32.56 
31.68 
30.86 
30.18 

29.61 
29.00 
28.63 
28.40 


69 
80 
87 
92 
04 

92 
88 
82 
78 
62 

51 
87 
23 


28.30  — 

6 


28.36 
28.56 
28.98 
29.46 
30.12 


30.91 
31.84 
32.87 
84.00 
86.18 

86.88 
87.67 
88.72 


20 
87 
62 
67 
79 

93 
103 
113 
118 
120 

119 
U5 


DedlM. 
tkm. 


+78  11 


ft 


60.40 
51.20 
62.62 
64.56 
66.92 

69.63 
62.57 
65.60 
68.60 
71.46 

74.06 
76.30 
78.11 
79.42 
80.21 

80.44 
80.12 
79.25 
77.86 
76.99 

73.68 
70.99 
67.96 
64.71 
61.24 

57.65 
54.00 
50.37 
46.85 
43.49 

40.39 
37.62 
35.25 
33.36 
32.02 


80 

142 
194 
236 
271 

894 
308 
300 
286 
260 

224 

181 

131 

79 

32 

87 

130 

187 

281 


801 
327 
847 
850 

365 
368 

353 
886 

310 

277 
237 
189 
184 
76 


31.26  ^, 
81.11  — 
31.58  *^ 


Mean  Place 
Sec  I,  Tan  a 


47.199 
1.215 


66.97 
+0.691 


18.823 
1.105 


56.59 
+0.470 


56.700 
1.247 


7.54 
-0.746 


D^«,  D«»a 


+0.07 
-0.4 


+0.04 
+0.8 


+0.07 
-0.4 


+O.03 
+0.8 


+0.06 
-0.4 


-0.05 


31.007 
4.890 


76.06 

+4.786 


+0.10 


+0.81 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


a  Czatexis. 
Mag.  4.2 


Right 
ikacsension. 


h  m 
10  55 


8 

51.251 
51.550 
51.816 
52.042 
52.223 

52.359 
52.446 
52.487 
52.489  — 
52.454  " 

52.389 
52.301 
52.196 
52.079 
51.956 


2M 

181 
IM 


87 
41 


88 
105 
117 
123 
124 

122 

115 

107 

05 

81 

61 
42 


Mean  Place 
Sec  5, Tan  a 


D^a,  D«#a 
I>^6,  D«a 


51.832 
51.710 
51.595 
51.488 
51.393 

51.312 

51.251 

51.209 

51.192  — 

51.203   ^^ 
41 


51.244 
51.320 
51.433 
51.584 
51.774 

52.003 
52.267 
52.562 
52.879 
53.210 

53.547 
53.877 
54.188 


76 

113 
151 
100 
220 

264 
205 
317 
831 
837 

830 
811 


Dedina- 
tion. 


-17  52 


tt 


253 
256 
251 
230 
228 

200 
178 
152 
124 
08 


71 
45 


5.63 

8.16 
10.72 
13.23 
15.62 

17.85 
19.85 
21.63 
23.15 
24.39 

25.37 
26.08 
26.53 
26.71  — 
26.66    * 

31 

26.35 
25.83 
25.09 
24.16 
23.08 

21.85 
20.55 
19.20 
17.86 
16.57 

15.42 

14.45 

13.73 

13.30 

13.22  — 
30 

13.52 

14.22 

15.32 

16.80 

18.60 


52 

74 

03 

106 

123 

130 
135 
184 
120 
115 

07 
72 
43 
8 


20.71 
23.02 
25.48 


70 

110 
148 
180 
211 

231 
246 


d  Leonls. 
Mag.  5.0 


Right 
Ascension. 


49.578 
1.051 


2.57 
-0.322 


h     m 
10    56 


206 
267 
228 
186 
130 


02 

47 


+0.06 
-0.4 


-0.02 
+0.3 


s 
24.284 

24.580 
24.847 
25.075 
25.261 

25.400 
25.492 
25.539 
25.544  — 
25.514  ^ 

50 

25.455 
25.373 
25.274 
25.165 
25.051 

24.936 
24.826 
24.722 
24.628 
2AM1 

24.482 

24.433 

24.404 

24.397  — 

24.416   ^* 
46 


24.462 
24.540 
24.651 
24.798 
24.980 

25.199 
25.452 
25.734 
26.041 
26.362 

26.689 
27.013 


82 

00 

100 

114 

115 

110 

104 

04 

81 

65 

40 
20 


78 
111 
147 
182 
210 

253 
282 
307 
321 
827 

824 

308 


Declina- 
tion. 


+  42 


It 


59.39 
57.46 
55.71 
54.19 
52.93 

51.93 
51.21 
50.75 
50.53 
50.52  — 

18 

50.70 
51.02 
51.45 
51.96 
52.53 


103 
175 
152 
126 
100 


72 
46 
22 


82 
43 
51 
57 
61 

63 
68 
61 
58 
52 

45 
84 
22 


27.321  "^ !  39.60 


53.14 
53.77 
54.40 
55.01 
55.59 

56.11 

56.56 

56.90 

57.12 

57.19  — 
11 

57.08 

56.76 

56.21 

55.41 

54.35 

53.05 
51.49 
49.74 
47.81 
45.77 

43.67 
41.59 


82 
56 

80 
106 
130 

156 
175 
103 
204 
210 

208 
100 


22.678 
1.002 


69.49 
+0.070 


+0.06 
-0.4 


0.00 
+0.3 


/3  TTnuB  Majoila. 
Mag.  2.4 


Right 


h  m 
10  56 


s 

59.813 
60.286 
60.713 
61.079 
61.374 

61.590 
61.723 
61.773 
61.746 
61.646 

61.486 
61.276 
61.028 
60.755 
60.469 

60.179 
59.896 
59.630 
59.385 
59.170 

58.990 
58.848 
58.749 
58.697 


473 
427 
366 
205 
216 

133 
50 

27 
100 
160 

210 
248 
273 
286 
290 

283 
266 
245 
215 
180 

142 
00 
52 
3 


58.694  — 

50 

58.744 


58.849 
59.010 
59.230 
59.510 

59.846 
60.235 
60.672 
61.147 
61.649 

62.164 
62.677 
63.168 


105 
161 
220 
280 
336 

880 
437 
475 
502 
615 

513 
401 


Dedlnar 
tion. 


+56  48 


It 


37.16 
37.22 
37.82 
38.93 
40.50 

42.43 
44.67 
47.08 
49.57 
52.03 

54.35 
56.45 
58.24 
59.69 
60.72 

61.32 
61.46 
61.16 
60.41 
59.25 

57.69 
55.78 
53.53 
51.00 
48.25 

45.32 
42.24 
39.09 
35.92 
32.81 

29.82 
27.01 
24.47 
22.28 
20.49 

19.17 
18.37 
18.11 


6 

60 

111 

157 

103 

224 
241 
240 
246 
232 

210 
170 
145 
103 
60 

14 

30 

75 

116 

156 

101 
225 
253 
275 
203 

308 
315 
317 
311 
200 

281 
254 
210 
170 
132 

80 
26 


a  TStfUb  ICaJoiit. 
Mag.  2.0 


Right 


67.873 
1.827 


60.82 
+1.529 


+0.07 
-0.4 


+0.10 
+0.3 


h     m 
10    58 


s 
46.64 
47.18 
47.67 
48.09 
48.43 

48.66 
48.81 
48.87 
48.83 
48.71 

48.50 
48.25 
47.95 
47.62 
47.26 

46.91 
46.56 
46.22 
45.92 
45.65 

45.42 
45.24 
45.10 
45.02 
45.00 

45.05 
45.16 
45.34 
45.58 
45.89 

46.^ 
46.71 
47.20 
47.74 
48.31 

48.89 
49.48 
50.04 


54 

40 
42 
84 
28 

16 
6 

4 
12 
21 

25 
80 
83 
86 

85 

85 

84 

30 
27 
23 

18 

14 

8 

2 

5 

11 
18 
24 
81 
88 

44 
40 
54 
57 
58 

50 
56 


tlOB. 


+62  10 


It 


23 

80 
132 
178 
216 

2a 


245 


210 
186 
146 
102 
55 


54.41 
54.64 
55.44 
56.76 
58.54 

60.70 
63.13 
65.75 
68.41 
71.01 

73.46 
75.65 
77.51 
78.97 
79.99 

80.51 
80.61  — 
80.20  *^ 
79.31  " 
77.99*^ 

175 


76.24 
74.12 
7L67 
68.94 
65.97 

62.83 
59.57 
56.25 
52.93 
49.70 

46.62 
43.76 
41.21 
39.04 
37.31 

36.09 
35.41 
35.31 


212 
245 
273 

207 
314 

326 
832 
332 
323 

308 

286 
255 
217 
173 
122 


68 
10 


44.585 
2.143 


78.89 
+1.895 


+0.07 
-0.4 


+0.12 
+0.3 


APPARENT  PLACES  OE  STARS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDCton 
Mean  Time. 


Feb. 


Mar. 


Jan.  0.7 
10.7 
20.6 
30.6 
9.6 

19.5 
1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


Mean  Place 
Seed,  Tan  5 


XlieoBlt. 

Mag.  4.7 


Right 
Aaoensioii. 


h    m 
11    0 


800 
37i 
283 
190 
144 


96 
61 


B 

51.975 
52.275 
52.547 
52.780 
52.970 

53.114 
53.210 
53.261  ^^ 
53.271  — 
53.244  ^ 

67 

53.187 
53.106 
53.008 
52.899 
52.785 

52.669 
52.556 
52.450 
52.354 
52.269 

52.200 
52.147 
52.114 


81 

98 
109 
114 

lie 

113 

106 

96 

85 

60 

63 
33 


52.103  — 
52.117   " 

41 


52.158 
52.232 
52.339 
52.480 
52.659 


52.875 
53.126 
53.406 
53.711 
54.033 

54.361 
54.686 
54.997 


74 
107 
141 
179 
216 

261 

280 
806 
322 
328 

326 
311 


DMlina- 
tion. 


+  7  45 


It 


76.26 
74.44 
72.85 
71.49 
70.43 

69.66 
69.15 
68.93 
68.93 
69.14 

69.51 
70.00 
70.57 
71.20 
71.86 

72.52 
73.15 
73.75 
74.30 
74.77 

75.16 

75.43 

75.60 

75.61  — 

75.45   ^* 
83 

75.12 

74.58 

73.80 

72.80 

71.55 


182 
169 
136 
106 

77 


61 
22 
0 
21 
37 

49 
67 
63 
66 
66 

63 
60 
66 
47 
89 

27 
17 


70.07 
68.38 
66.52 
64.52 
62.45 

60.37 
58.34 
56.44 


64 

78 
100 
126 
148 

160 
186 
200 
207 

208 

203 
190 


50.397 
1.009 


87.54 
+0.136 


jl^Leonia. 

Mag.  5.7 


Right 
Aiontkm. 


h    m 
U    2 


299 

269 
233 
189 
143 


97 
63 


8 

47.940 
48.239 
48.508 
48.741 
48.930 

49.073 

49.170 

49.223   j2 

49.235  — 

49.210   ^ 
63 

49.157 

49.078 

48.984 

48.878 

48.766 

48.652 
48.542 
48.437 
48.341 
48.256 

48.186 
48.132 
48.096 


79 

94 

106 

112 

114 

110 

105 

96 

86 

70 

64 
36 


48.083  — 
48.095  " 

39 


48.134 
48.204 
48.308 
48.447 
48.624 


48.838 
49.086 
49.364 
49.667 
49.986 

50.313 
50.636 
50.945 


70 

104 
139 
177 
214 

248 
i78 
303 
319 
327 

323 
309 


Dadina- 
tlon. 


+  2  23 


II 


34.72 
32.73 
30.90 
29.29 
27.91 

26.81 
25.98 
25.42 
25.11   ^^ 
25.00  — 

8 
25.08 
25.34 
25.71 
26.18 
26.72 


199 
183 
161 
138 
110 


83 
66 
31 


26 
87 
47 
64 
60 

63 
64 
64 
62 
67 

61 
42 
81 


27.32 
27.95 
28.59 
29.23 
29.85 

30.42 

30.93 

31.35 

31.66 

31.81  — 
1 

31.80 

31.57 

31.13 

30.42 

29.45 

28.21 
26.72 
25.00 
23.10 
21.06 

18.94 
16.84 
14.79 


23 

44 

71 

97 

124 

149 
172 
190 
204 
212 

210 
206 


^  XFruB  lialocia. 
Mag.  3.2 


Right 


h    m 
11    5 


8 

8.679 
9.069 
9.425 
9.733 
9.986 

10.175 
10.301 
10.362 
10.362 
10.308 

10.207 
10.068 

9.900 

9.712 

9.514 

9.313 
9.115 
8.928 
8.757 
8.604 

8.477 
8.374 
8.303 
8.265 
8.263  — 

87 

8.300 
8.379 
8.503 
8.674 
8.892 


890 
866 
308 

253 

180 


126 

61 

0 

64 

101 

139 
168 
188 
198 
201 

198 
187 
171 
168 
127 

103 
71 
88 


46.368 
1.001 


44.26 
+0.042 


9.158 

9.468 

9.819 

10.202 

10.610 

11.029 
11.449 
11.853 


79 

124 
171 
218 
266 

810 
361 
883 
406 
419 

420 
404 


DedlDi^ 
tkm. 


+44  55 


// 


66.18 
55.69  — 
55.72     ' 
66.23  " 
67.17  •* 

184 

68.51 


60.17 
62.06 
64.09 
66.17 

68.20 
70.10 
71.80 
73.23 


166 
189 
203 
208 

203 


190 
170 
143 

74.35  "^ 

78 

76.13 
76.66 
76.60  — 
76.26 
74.66 


48 

4 

84 

70 

104 


73.62 
72.15 
70.46 
68.61 
66.30 

63.89 
61.29 
68.57 
65.76 
62.91 

50.09 
47.36 
44.80 
42.46 
40.43 

38.78 
37.66 
36.80 


137 

169 
196 
221 
241 

260 
272 
281 
286 
282 

273 
266 
234 
203 
166 


122 
76 


jDCxateiU. 
Mag.  4.5 


Right 


h    m 
11    7 

8 

41.960 
42.272  ^ 
42.663*^ 
42.793^ 
42.969  *•• 

149 

43.138 
43.239 
43.295 


101 

66 


7.006 
1.412 


77.80 
+0.997 


43.308  — 

43.284   " 
64 

43.230 

43.149 

43.050 

42.937 

42.816 

42.689 
42.664 
42.441 
42.327 
42.221 

42.129 

42.063 

41.998 

41.968 

41.964  — 
20 

41.993 

42.058 

42.162 

42.306 

42.491 

42.717 
42.981 
43.278 
43.600 
43.938 

44.283 
44.623 
44.947 


81 

99 

113 

122 

126 

125 
128 
114 
106 
92 

76 
66 

80 


65 

104 
144 
186 
226 

264 
297 
322 
338 
345 

840 
324 


Dedtattp 
tlon. 


-22  23 


1$ 


2.07 
4.67 
7.33 
9.98 
12.66 

15.00 
17.27 
19.30 
21.10 
22.62 

23.86 

24.83 

25.51 

25.91   ,, 

26.02  — 
16 

26.86 

26.46 

24.78 

23.89 


260 

266 
266 
258 
244 

227 
208 

180 
162 
124 


97 
68 
40 


22.79 

21.52 
20.13 
18.66 
17.16 
16.69 

14.31 

13.10 

12.12 

11.43  ^ 

11.10  — 
5 

11.16 

11.61 

12.50 


41 

67 

80 

110 

127 

189 
147 
160 
147 
188 

121 
98 


46 


13.80 
15.48 

17.50 
19.78 
22.26 


180 
168 
202 


248 


40.321 
1.082 


0.66 
-0.412 


D^,D«6 


+0.06 
-0.4 


+0.01 
+0.3 


+0.06 
-0.4 


0.00 
+0.2 


+0.07 
-0.4 


+0.06 
+0.2 


+0.06 
-OA 


-0.03 
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APPARENT  PLACES  OP  STAES,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbinfton 
Mean  Tune. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


JLeoBls. 

Mag.  2.6 


Right 
Aaoeoskm. 


h    m 
11    9 


821 
291 
254 
209 
161 


112 
63 


8 

49.740 
50.061 
50.352 
50.606 
50.815 

50.976 
51.088 
51.151 
61.169  — 
51.147  " 

51.092 
51.008 
60.905 
60.787 
50.663 

60.536 
50.411 
50.294 
50.184 
60.088 

50.006 
49.943 
49.898 


84 
03 
18 
24 
27 

25 
17 
10 
96 
82 

68 
46 


49.878  ~ 

49.883    * 
35 

49.918 
49.984 
50.086 
50.224 
50.401 


50.618 
50.871 
51.157 
51.471 
51.804 

62.147 
52.490 
52.820 


66 

102 
138 

in 

217 

253 
286 
314 
883 
843 

843 
880 


Declina- 
tion. 


+20  67 


// 


48.19 
46.78 
45.71 
44.99 
44.64 

44.62 
44.92 
45.49 
46.29 
47.23 

48.28 
49.37 
50.45 
51.47 
52.40 

53.20 
53.84 
54.32 
54.61 


141 

107 

72 

85 

2 

30 
57 
80 
04 
105 

109 

108 

102 

98 

80 

64 
48 
20 


54.72  — 

8 

64.64 
54.34 
53.84 
53.13 
52.22 


51.09 
49.75 
48.21 
46.48 
44.57 

42.51 
40.35 
38.13 
35.91 
33.76 

31.74 
29.91 
28.35 


80 
50 
71 
91 
113 

134 
154 
173 
191 
206 

216 
222 
222 
215 
202 

188 
156 


^Leonis. 
Mag.  3.4 


Right 


h    m 
11    9 


8 

60.983 
61.295 
61.580 
61.827 
62.031 


812 
285 
247 
204 
158 


62.189  ^^ 

62.298  ^ 

62.360   j^ 

62.379  — 

62.359  ^ 
52 

62.807 

62.228 

62.131 

62.020 

61.901 

61.781 
61.663 
61.651 
61.447 
61.355 

61.277 
61.216 
61.174 


79 

97 
111 
119 
120 

118 

112 

104 

92 

78 

61 
42 


61.155  -^ 

61.160     * 

84 

61.194 
61.259 
61.359 
61.494 
61.668 


61.880 
62.128 
62.408 
62.716 
63.041 

63.377 
63.712 
64.035 


65 
100 
135 
174 
212 

248 
280 
806 
825 
836 

835 

823 


Dedfaia- 
tkm. 


+15  51 
67.17 


158 

129 

98 

68 

81 


65.59 
64.30 
63.32 
62.69 

62.38 
62.36  — 
62.63  ^ 

49 
68 
80 


63.12 
63.80 

64.60 
65.47 
66.37 
67.26 
68.10 

68.86 
69.51 
70.06 
70.46 
70.71 

70.82 
70.76 
70.51 
70.09 
69.46 

68.64 
67.60 
66.35 
64.89 
63.22 

61.38 
59.39 
57.29 
55.14 
53.00 

50.95 
49.03 
47.32 


87 
90 
80 
84 
76 

65 
55 
40 
25 
11 

6 
25 
42 
63 
82 

104 
125 
146 
167 
184 

199 
210 
215 
214 
206 

192 

in 


V  Vnm  Majoils. 

Mag.  3.7 


Right 
AaoensfcuL 


h     m 
11    14 


850 
819 
281 
231 
180 


124 

71 


8 

8.016 
8.366 
8.685 
8.966 
9.197 

9.377 

9.501 

9.572  ^3 

9.590  — 

9.563  ^ 
67 

9.496 

9.397 

9.272 

9.132 

8.981 

8.827 
8.675 
8.529 
8.393 
8.273 

8.169 
8.085 
8.025 
7.992 


99 
25 
40 
51 
54 

52 
46 
86 
20 
04 

84 

60 

33 

6 


7.986  — 
28 

8.014 
8.078 
8.180 
8.322 
8.507 


8.734 
9.002 
9.308 
9.643 
10.002 

10.373 
10.745 
11.106 


64 
102 
142 
185 
227 

268 
806 
835 
850 
871 

872 
861 


Dedhia- 
tion. 


+83  31 

62.52 
51.53 
50.99 


99 
54 


02 
31 
49 
60 
64 

61 
50 
83 
12 
80 

61 
82 


50.88  — 
61.19  '^ 

70 

51.89 
52.91 
54.22 
55.71 
57.31 

58.95 
60.56 
62.06 
63.39 
64.51 

65.40 
66.01 
66.33 
66.37  — 
66.11  ^ 

54 


65.57 
64.74 
63.63 
62.27 
60.66 

58.84 
56.80 
54.60 
52.24 
49.77 

47.24 
44.70 
42.21 
39.84 
37.67 

35.76 
34.16 
32.96 


83 

111 

136 
161 
182 

204 
220 
286 
247 
258 

254 

249 
237 
217 
191 


160 
120 


5Cratexl8. 
Mag.  3.8 


Rtot 


h     m 
11    15 


306 

270 
243 
199 
155 


109 
64 


8 

18.928 
19.236 
19.515 
19.758 
19.967 

20.112 
20.221 
20.285 
20.308  — 
20.295  " 

42 

20.253 
20.184 
20.097 
19.996 
19.886 

19.772 
19.657 
19.545 
19.439 
19.341 

19.255 
19.185 
19.131 
19.100 
19.095  — 

24 

19.119 
19.176 
19.268 
19.400 
19.573 

19.784 
20.033 
20.314 
20.622 
20.948 

21.282 
21.613 
21.932 


09 

87 

101 

110 

114 

115 

112 

106 

98 

86 

70 
54 

31 


57 

92 

182 

173 

211 

249 
281 
308 
326 
384 

331 
819 


Dedinft- 
tion. 


-14  20 


n 


240 
241 
233 
221 
202 

182 
157 
134 
106 
88 


57 
33 


28.01 
30.41 
32.82 
35.15 
37.36 

39.38 
41.20 
42.77 
44.11 
45.17 

46.00 

46.57 

46.90 

47.01  — 

46.91   '^ 
31 

46.60 
46.11 
45.43 
44.61 
43.66 

42.61 
41.49 
40.34 
39.21 
38.14 

37.19 
36.42 
36.88 


49 
68 

82 

96 

106 

112 
116 
113 
107 
95 

n 

54 


26 

35.62  — 
36.67     * 

41 

36.08 
36.86 
37.99 
39.48 
41.26 


43.30 
46.62 

47.87 


77 
114 
149 
178 
204 

222 
235 


Mean  Place 
8ec6,Tan6 


48.213 
1.071 


63.69 
+0.383 


60.460 
1.040 


81.01 
+0.284 


6.492 
1.200 


71.61 
+0.663 


17.371 
1.032 


24.13 
-0.266 


D^D«< 


+0.06 
-0.4 


+0.02 
+0.2 


+0.06 
-0.4' 


+0.02 
+0.2 


+0.06 
-0.4 


+0.04 
+0.2 


+0.06 
-0.4 


-0.02 
+0.2 
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APPAKENT  PLACES  OE  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washixttton 
ICeanTme. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 


Mar. 


19.6 
1.6 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept  7.0 
17.0 
27.0 

Oct  7.0 
16.9 

26.9 

Nov.   6.9 

15.8 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  «,  Tan  6 


D^,  D..a 


jSLeonis. 

(Denebola,) 
Mag.  2.2 


Right 
jLaoBDston. 


h      m 
11    44 


334 
301 

aae 

233 

188 


s 

57.075 
57.399 
57.700 
57.969 
58.202 

58.390 

58.532 

58.630 

58.684 

58.698  — 
20 

58.678 

58.629 

58.556 

58.467 

58.365 


142 
08 
64 


58.255 
58.140 
58.026 
57.914 
57.809 

57.712 
57.626 
57.556 
57.504 
57.475 

57.471 
57.498 
57.560 
57.659 
57.796 

57.976 
58.195 
58.452 
58.740 
59.054 

59.383 
59.718 
60.048 


49 

73 

80 

102 

110 

115 
114 
112 
105 
97 

86 
70 
52 
29 
4 

27 

92 

99 

137 

180 

219 
257 
288 

314 
329 

335 
330 


Declina- 
tion. 


+15     0 


It 


76.22 
74.48 
73.01 
71.88 
71.09 


174 

147 

113 

79 

46 


70.63  ^^ 
70.53  — 
70.72   ^® 


71.17 
71,.84 

72.67 
73.60 
74.58 
75.57 
76.53 

77.42 
78.22 
78.88 
79.42 
79.81 

80.02 
80.06  — 
79.91   ^* 


45 
67 
83 

93 
98 
99 
96 
89 

80 
66 
54 
30 
21 


79.57 
79.02 

78.25 
77.27 
76.04 
74.61 
72.94 

71.08 
69.05 
66.89 
64.66 
62.41 

60.22 
58.16 
56.29 


34 
55 

77 

98 
123 
143 
167 
186 

M3 
216 
228 
225 
219 

206 
187 


55.777 
1.035 


89.68 
+0.268 


+0.06 
-0.4 


+0.02 
+0.1 


/SYlrginis. 
Mag.  3.8 


Right 
Asoeiislon. 


h     m 
11    46 


8 

29.885 
30.203 
30.498 
30.763 
30.990 

31.177 

31.320 

31.419 

31.477 

31.498  — 
12 

31.486 

31.448 

31.388 

31.309 

31.220 


818 

205 
265 
227 

187 


143 
99 
58 


31.122 
31.019 
30.916 
30.813 
30.716 

30.626 
30.546 
30.480 
30.431 
30.405 

30.403 
30.431 
30.494 
30.593 
30.731 

30.911 
31.129 
31.385 
31.671 
31.982 

32.307 
32.637 
32.962 


38 
60 
79 
89 
98 

103 

103 

103 

97 

90 

80 
66 
49 
26 
2 

28 
63 
99 

138 
180 

218 
266 
286 
811 
325 

330 
826 


Declina- 
tion. 


+  2  12 


ft 


67.49 
65.44 
63.55 
61.87 
60.43 


205 
180 
168 
144 
115 


59.28 
58.40 
57.81 
57.48 


88 
50 
33 


57.37  — 
10 


57.47 
57.75 
58.16 
58.67 
59.26 

59.89 
60.55 
61.22 
61.87 
62.49 

63.06 
63.56 
63.97 
64.25 


28 
41 
51 
50 
63 

66 

67 
65 
62 
57 

50 
41 
28 


64.89  — 

2 


64.37 
64.14 
63.69 
62.98 
62.03 


60.80 
59.33 
57.62 
55.73 
53.69 

51.55 
49.40 
47.31 


23 

45 

71 

95 

123 

147 
171 
189 
204 
214 

215 
200 


28.561 

1.001 


76.59 
+0.038 


+0.06 
-0.4 


0.00 
+0.1 


Groombxldge  1880. 
Mag.  6.5 


Right 
Afloensfcm. 


h     m 
11    48 


8 

20.183 
20.570 
20.933 
21.262 
21.546 


387 
363 
329 
284 
232 


21-78  ,^ 

22.080  2 

22.148 

22.165  — 
29 


22.136 
22.06» 
21.971 
21.847 
21.707 

21.556 
21.399 
21.242 
21.090 
20.946 

20.815 
20.702 
20.607 
20.538 
20.496 

20.487 
20.514 
20.582 
20.693 
20.851 

21.057 
21.310 
21.607 
21.942 
22.308 

22.695 
23.091 
23.485 


67 

98 

124 

140 

151 

157 
157 
162 
144 
181 

113 
96 
69 
42 


27 

68 

111 

158 

206 

253 
297 
835 
366 

387 

396 
804 


Declina- 
tion. 


+38  17 


// 


40.11 
38.85 
38.07 


126 

78 


03 
34 
60 
76 
81 

80 
68 
52 
30 
02 

71 
38 


29 

37.78  — 
37.97   ^^ 

64 

38.61 
39.64 
40.98 
42.58 
44.34 

46.15 
47.95 
49.63 
51.15 
52.45 

53.47 
54.18 
54.56 
54.61  — 
54.30  '^ 

66 


53.64 
52.65 
51.32 
49.68 
47.76 

45.57 
43.15 
40.52 
37.72 
34.80 

31.80 
28.80 
25.86 
23.05 
20.46 

18.15 
16.21 
14.68 


90 
133 
164 
192 
219 

242 
263 
380 
302 
800 

800 
294 
281 
250 
231 

194 
163 


18.943 
1.274 


60.49 
+0.790 


+0.06 
-0.4 


+0.05 
+0.1 


y  Vnm  llajeiis. 
Mag.  2.5 


Rigifat 


h     m 
11    49 


8 

35.918 
36.390 
36.834 
37.235 
37.580 


472 
444 
401 
345 
279 

37.859  ^^ 

210 

38.069 ,,. 

135 

38.204 

38.265  — 

38.257    ® 
71 


38.186 
881)60 
37.889 
87.681 
37.448 

37.197 
36.938 
36.679 
36.427 
36.188 

35.969 
35.773 
35.608 
35.480 
35.389 

35.344 
35.348 
35.405 
35.519 
35.694 

35.930 
36.225 
36.575 
36.975 
37.415 

37.883 
38.364 

«>o.o44 


126 
171 
206 

233 
251 

250 
250 
252 
230 
219 

196 

165 

128 

91 

45 


67 
114 
175 
236 

296 
360 
400 
440 
468 

481 
480 


Dedtaisr 

tiOD. 


+54     7 


f» 


78.53 

77.89 

77.83— 

78.36  ^ 

79.41** 
158 

80.94 

82.87  *" 

85.12 

87.56 

90.11 

92.65 
95.07 
97.30 
99.25 
100.85 


214 
255 
254 


343 
228 
196 
160 
121 
102.06 

102.84 
103.18  — 
103.07  " 
102.51  * 

100 


101.51 

100.10 

98.29 

96.13 

93.66 

90.91 
87.94 
84.79 
81.53 
78.22 

74.93 
71.74 
68.73 
65.97 
63.57 

61.58 
60.08 
59.13 


141 
181 
216 
247 
276 


297 
316 
836 
331 
329 


319 
301 
276 
240 
199 


150 
95 


34.690 
1.707 


102.43 
+1.383 


+0.06 
-0.4 


+0.09 
0.0 
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APPARENT  PLACES  OE  STARS,  1919. 

POR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waabinfton 
Mean  Tune. 


4  H.  DiaooBis. 

Mag.  5.1 


Right 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.  1.6 
11.5 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.0 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


h     m 
12    8 


8 

26.05 
27.20 
28.30 
29.31 
30.20 

30.94 
31.49 

31.85 


116 

110 

101 

80 

74 

65 

86 


32.01  — 
31.97     * 


31.72 
31.32 
30.76 
30.06 
29.26 

28.39 
27.47 
26.54 
25.61 
24.71 

23.86 
23.10 
22.41 
21.83 
21.37 

21.05 
20.85 
20.81  — 
20.94   ^* 

28 
44 


40 
66 

70 
80 
87 

03 
03 
08 
00 
86 

76 
00 
68 
46 
32 

20 


21.22 

21.66 
22.27 
23.02 
23.90 
24.90 

26.00 
27.14 
28.30 


61 

76 

88 

100 

110 

114 
116 


DedbUk 
tkm. 


+78    3 


n 


31.96 
31.78  — 
32.27  *• 
33.37  "^ 
35.06^* 

210 

37.25 


dCruois. 
Mag.  3.1 


Bight 
AsoeDsion. 


261 
280 
306 
311 
304 


39.86 
42.75 
45.83 
48.94 

51.98 
54.83 
57.39 
59.56 
61.29 

62.52 
63.21  ^^ 
63.35  — 
62.93  ^ 
61.98  •* 

140 

60.49 


286 
256 
217 
173 
123 


60 


58.53 
56.14 
53.35 
50.22 

46.83 
43.22 
39.49 
35.70 
31.94 

28.28 
24.83 
21.66 
18.86 
16.53 

14.73 
13.53 
12.97 


106 
230 
270 
313 
330 


361 
373 
370 
370 
366 

846 
317 
280 
233 
180 


120 
66 


h     m 
12    10 


8 

52.140 
52.661 
53.146 
53.585 
53.967 


621 
485 
439 
382 
316 


DedtaUk 
tkm. 


54.283^ 

54.533^^ 

54.713  ,,, 

54.828  ^ 

54.878  — 
0 

54.869 


54.805 
54.692 
54.536 
54.343 

54.117 
53.865 
53.596 
53.315 
58.031 

52.751 
52.486 
52.245 
52.039 
51.878 


64 

113 
156 
103 
226 


252 


281 
284 
280 

266 
241 
206 
161 
106 


51.773    ^ 

51.731  — 

51.760   * 

51.868  ^^ 

52.055  ^®^ 
267 

52.322 

843 
406 
466 
506 

682 

640 
631 


52.665 
53.073 
53.538 
54.046 

54.578 
55.118 
55.649 


-58  17 


// 


45.51 
47.61 
50.14 
53.02 
56.18 

59.52 
62.96 
66.42 
69.82 
73.09 

76.16 
78.99 
81.51 
83.68 
85.46 

86.82 
87.73  ,^ 

4d 

88.18  — 
88.15  * 
87.65  ^ 

06 

86.69 


210 
253 
288 
316 
334 

344 

346 
340 
327 
307 


283 
262 
217 
178 
136 


01 


5  Ursfle  ICaJocis. 
Mag.  3.4 


Right 
AsoensloiL 


85.31 
83.53 
81.41 
79.03 

76.46 
73.82 
71.18 
68.67 
66.38 


138 
178 
212 
238 

257 


264 
264 

251 
220 
197 


«2-^  105 

61.83  ^^ 

61.34  — 

61.42     • 
67 

62.09 

125 

177 


63.34 
65.11 


h     m 
12    11 


500 

486 
447 
395 


8 

26.514 
27.023 
27.509 
27.956 
28.351 


28.680 
28.937 
29.115  ,^ 
29.215  ^ 
29.240  — 

48 


29.192 
29.082 
28.917 
28.708 
28.462 

28.192 
27.906 
27.613 
27.320 
27.036 

26.767 
26.521 
26.303 
26.119 
25.977 


110 

165 

209 
246 
270 

286 
293 
208 
284 

260 


246 
218 
184 
142 
97 

25.880 
25.837  — 
25.850  " 
25.925  ^* 
26.067  ^^ 

200 


26.276 
26.552 
26.892 
27.291 
27.738 

28.223 
28.730 
29.242 


276 
340 
390 
447 
485 

507 
512 


DecHiUh 
tion. 


+57  28 


// 


33.04 
32.25 


70 


32.07  — 
32.48  " 
33.48 '~ 

151 

34.99 


YCotvL 
Mag.  2.8 


Ascension. 


106 
230 
256 
209 
271 


36.95 
39.25 
41.81 
44.50 

47.21 
49.83 
52.28 
54.46 
56.30 

57.74 
58.75 
59.30 


59.37  — 

58.96  ** 
88 

58.08 


262 
245 

218 
184 
144 


101 
55 


56.76 
55.01 
52.87 
50.38 

47.59 
44.54 
41.^ 
37.91 
34.45 

30.99 
27.61 
24.40 
21.45 
18.85 

16.66 
14.98 
13.85 


132 
175 
214 
249 
279 


306 
324 


346 
346 


321 
206 
200 
210 

168 
118 


h      m 
12    11 


8 

39.535 
39.870 
40.183 
40.469 
40.718 

40.929 
41.097 
41.223 
41.308 
41.356 

41.369 
41.353 
41.313 
41.252 
41.173 

41.082 
40.981 
40.873 
40.761 
40.648 

40.538 
40.434 
40.341 
40.264 
40.206 


835 
813 
286 
249 
211 


168 

126 

85 

48 

J3 

16 
40 
61 
70 
01 

101 
106 
112 

lis 

110 

104 
03 
77 
68 
81 


40.175 
40.174  — 
40.210 
40.286 
40.406 


76 
120 
166 


DeoHna- 
tkn. 


40.571 
40.780 
41.029 
41.314 
41.628 

41.961 
42.301 
42.638 


200 

240 
386 

814 


840 
837 


-17    5 


1$ 


225 
231 
229 


208 


33.79 
36.04 
38.35 
40.64 
42.86 

44.94 
46.86 
48.57 
50.06 
51.31 

52.33 
53.10 
53.66 
54.00  .. 
54.12  — 

8 

54.04 
53.77 
53.33 
52.72 
51.95 


192 
171 
149 
126 
102 


77 
56 
34 


27 
44 
61 
77 
89 

90 
106 
109 
107 
101 

80 
71 
50 


51.06 

50.07 
49.02 
47.93 
46.86 

45.85 

44.96 

44.25 

43.75  ^ 

43.54  — 
11 

43.65 

44.08 

44.88 

46.03 

47.50 

49.27 
51.26 
53.43 


48 

80 

116 

147 

in 

100 
217 


Mean  Place 
Sec  6,  Tan  6 


25.338 
4.834 


58.69 
+4.729 


50.417 
1.903 


55.45 
-1.619 


25.585 
1.860 


57.47 
+1.568 


38.269 
1.046 


81.84 
-0.307 


IM»D«6 


+0.06 
-0.4 


+0.32 
0.0 


+0.06 
-0.4 


-0.11 
0.0 


+0.06 
-0.4 


+0.10 
0.0 


+0.06 
-0.4 


-0.02 
-0.1 
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APPARENT  PLACES  0¥  STARS,  1919, 


417 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash 


ioffton 
Tune. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 


Mar. 


19.6 
1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

Biay  10.4 
20.4 

30.3 

June    9.3 

19.3 

29.3 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 
35.7 


icI>cmooiiis. 
Mag.  3.9 


Right 
AsotDSkm. 


h     m 
12    30 


s 

2.46 
3.20 
3.91 
4.59 
5.20 

5.72 
6.14 
6.44 
6.61 
6.67 

6.61 
6.43 
6.16 
5.81 
5.39 

4.92 
4.41 
3.88 
3.84 
2.81 

2.31 
1.83 
1.39 
1.01 
0.69 

0.46 
0.29 
0.22 
0.24 
0.36 

0.60 
0.93 
1.37 
1.90 
2.51 

3.20 
3.92 
4.66 


74 
71 
68 
61 
52 

42 

30 

17 

6 

6 

18 
27 
35 
42 
47 

51 
53 
54 
53 
50 

48 
44 
38 
32 
23 

17 
7 

2 
12 
24 

83 
44 

53 
61 
60 

72 
74 


Dedlna- 
tlon. 


+70  13 


tr 


68 


38.59 
37.91 


37.90  — 
38.51  •^ 
39.75  "* 

178 


41.53 
43.79 
46.42 
49.30 
52.32 

55.35 
58.28 
61.00 
63.41 
65.44 

67.03 
68.13 
68.71 


68.76  — 
68.27  ^ 

101 

67.26 


226 
263 
288 
802 
803 


293 
272 
241 
203 
160 


110 
58 


/3Coz?i. 
Mag.  2.8 


Right 

^Lsottision. 


65.76 
63.80 
61.41 
58.65 

55.55 
52.20 
48.64 
44.95 
41.21 

87.49 
33.91 
30.52 
27.44 
24.74 

22.53 
20.86 
19.81 


150 
196 
239 
276 
310 

835 
356 


874 
372 


858 
339 
306 
270 
221 

167 
105 


h      m 
12    30 


s 

8.894 
9.241 
9.572 
9.877 
10.148 

10.381 
10.572 
10.721 
10.829 
10.899 

10.933 
10.937  — 
10.913  ^ 


347 
831 
906 
271 
283 


191 

149 

108 

70 

34 


48 
68 
84 

99 
109 
118 
121 
122 

118 

111 

97 

77 

53 

9.688 
9.668  — 
9.685  " 
9.745  ^ 
9.850^^ 

152 


10.865 
10.797 

10.713 
10.614 
10.505 
10.387 
10.266 

10.144 

10/)26 

9.915 

9.818 

9.741 


10.002 
10.202 
10.447 
10.730 
11.046 

11.384 
11.734 
12.083 


200 
245 
283 
316 
338 


350 
349 


Dedina- 
tion. 


-22  56 


n 


55.86 
58.04 
60.34 
62.69 
65.04 

67.31 
69.46 
71.45 
73.26 
74.84 

76.20 
77.32 
78.22 
78.87 
79.29 

79.47 
79.44 
79.17 
78.70 
78.02 

77.16 
76.15 
75.01 
73.79 
72.53 

71.28 
70.11 
69.07 
68.22 
67.63 

67.35 
67.41 
67.83 
68.64 
69.81 

71.33 
73.13 
75.18 


218 
230 
285 
285 

227 


215 
199 
181 
158 
136 

112 
90 
65 
42 

18 

8 
27 
47 
68 

86 

101 
114 
122 
126 
125 

117 

104 

85 

59 

28 

6 

42 

81 

117 

152 

180 
205 


24  ConuB  «eg. 
Mag.  5.2 


Right 


h     m 
12    31 


5.027 
5.365 
5.689 
5.989 
6.258 

6.490 
6.679 
6.824 
6.927 
6.989 

7.014 
7.006 
6.970 
6.911 
6.831 

6.737 
6.631 
6.518 
6.398 
6.278 

6.161 
6.046 
5.941 
5.850 
5.778 


838 
324 
800 


232 

189 

145 

103 

62 

25 

8 
36 
59 
80 
94 

106 
113 
120 
120 
117 

115 

105 

91 

72 

51 


5.727  ,^ 
5.706  — 
5.718  " 
5.766  ^® 
5.857  •^ 

135 

5.992 

180 
223 
282 
295 
319 


6.172 
6.395 
6.657 
6.952 

7.271 
7.605 
7.944 


334 
339 


Dedina- 
tkn. 


+18  48 


II 


67.66 
65.80 
64.28 
63.12 
62.35 

61.98 
61.98 
62.34 
63.02 
63.94 

65.07 
66.31 
67.62 
68.94 
70.22 

71.39 
72.44 
73.34 
74.04 
74.55 

29 

74.84 
74.91  — 
74.73  ^® 
74.33  ^ 
73.66  ®^ 

90 


72.76 
71.59 
70.19 
68.54 
66.67 

64.58 
62.34 
59.97 
57.54 
55.10 

52.73 
50.50 
48.51 


186 

152 

116 

77 

37 

0 

86 

68 

92 

113 

124 
131 
132 
128 
117 

105 
90 
70 
61 


117 
140 
165 
187 
209 


224 
237 
243 
244 
237 

223 
199 


aMuion. 
Mag.  2.9 


Right 


h     m 
12    32 


8 

22.00 
22.73 
23.42 
24.05 
24.61 

25.09 
25.49 
25.78 
25.99 
26.10 

26.14 
26.08 
25.94 
25.74 
25.47 

25.15 
24.77 
24.36 
23.93 
23.47 

23.02 
22.58 
22.16 
21.80 
21.49 

21.26 
21.14 
21.10 
21.18 
21.37 

21.68 
22.11 
22.65 
23.24 
23.91 

24.63 
25.36 
26.10 


73 
60 

63 
56 

48 

40 
20 
21 
11 

4 

6 
14 
20 
27 
32 

38 
41 
43 
46 
45 

44 

42 
36 
31 
23 

12 
4 

8 
19 
31 

43 
54 
59 
67 
72 

73 
74 


tioo. 


-68  41 


It 


9.64 

11.27 
13.43 
16.04 
19.02 

22.28 
25.75 
29.32 
32.93 
36.49 

39.92 
43.18 
46.17 
48.84 
51.17 


168 
216 
361 


847 
857 
861 
866 

848 


826 
299 

267 
238 
180 

53.06  j^ 
54.50'!: 
55.46 
55.90  — 
55.83    ^ 

60 


55.24 
54.15 
52.59 
50.62 
48.29 

45.67 
42.87 
39.99 
37.13 
34.41 


100 
156 
197 
233 
262 

280 
288 

286 
272 
245 


^1-^  210 

2«-8«  163 
28.23  ,,, 

27.11  ^ 

26.57  — 

8 


26.65 
27.34 
28.61 


60 
127 


Mean  Place 
Sec  5,  Tan  5 


2.077 
2.956 


64.53 

+2.782 


7.697 
1.086 


56.27 
-0.424 


4.052 
1.057 


81.81 
+0.341 


20.162 
2.752 


21.93 
-2.564 


Df  d,  D«5 


+0.05 
-0.4 


5934«»— 1919- 


+0.18 
-0.1 

-27 


+0.06 
-0.4 


-0.03 
-0.1 


+0.06 
-0.4 


+0.02 
-0.1 


+0.07 


-0.17 
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Wi 


MhlMton 
MnTune. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
Mar.  1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

ICay  10.4 
20.4 

30.3 

June    9.3 

19.3 

29.3 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    6.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.8 
35.7 


Mean  Place 
Sec  <,  Tan  d 


D^a,  Dva 


X  Virginia. 
Mag.  4.8 


Abowisjoh. 


h     m 
12    35 


'  s 

4.908 

5.239 

5.554 

5.846 

6.108 

6.333 
6.521 
6.667 
6.775 
6.846 

6.884 
6.891  — 
6.872   *• 


831 
315 
202 
282 
225 


188 

146 

106 

71 

88 


41 
50 
75 

86 

06 

103 

108 

108 

106 
00 
87 
71 
40 

5.784^ 

5.764  — 

5.776   ^^ 

5.827  *^ 

5.918  •^ 
137 


6.831 
6.772 

6.697 
6.611 
6.515 
6.412 
6.304 

6.196 
6.090 
5.991 
5.904 
5.833 


6.055 
6.236 
6.459 
6.721 
7.013 

7.329 
7.657 
7.989 


181 
223 
262 
202 
816 


828 
832 


DeoUiUk- 
tkm. 


-  7  33 


tf 


218 
207 
100 
184 
162 


140 

115 

01 

66 

44 

22 


4.90 

7.03 

9.10 
11.09 
12.93 

14.55 
15.95 
17.10 
18.01 
18.67 

19.11 

19.33 

19.37  — 

19.25   " 
26 

88 

48 
57 
68 
71 

n 

78 
70 
68 
00 
40 

84 


18.99 

18.61 
18.13 
17.56 
16.93 
16.22 

15.51 
14.78 
14.08 
13.40 
12.80 

12.31 

11.82  — 
11.88    • 


12.21 

12.81 
13.70 
14.89 
16.34 
18.04 

19.93 
21.96 
24.07 


83 
60 

80 
110 
145 
170 
180 

203 
211 


3.824 
1.009 


0.02 
-0.133 


+0.06 
-0.4 


-0.01 
-0.2 


y  CentaurL 

Mag.  2.4 


Rigbt 


h     m 
12    37 


8 

3.909 
4.355 

4.782 
5.174 
5.525 

5.827 
6.078 
6.274 
6.418 
6.509 

6.555 

6.556  — 

6.515  *^ 
76 

100 

137 


446 

427 
802 
351 
802 


251 

106 

144 

01 

46 


6.439 
6.330 

6.193 
6.031 
5.850 
5.655 
5.450 

5.242 
5.040 
4.848 
4.677 
4.534 

4.430 
4.373 


162 
181 
105 
205 


202 
102 
171 
148 
104 

57 
2 


4.371  — 

4.427   ^ 

4.549  '" 
188 

4.737 

252 
812 
864 
407 
434 


4.989 
5.301 
5.665 
6.072 

6.506 
6.956 
7.406 


450 
450 


tioo. 


-48  30 


ft 


46.44 
48.37 
50.66 
53.27 
56.10 

59.08 
62.14 
65.19 
68.18 
71.06 

73.76 
76.23 
78.44 
80.36 
81.93 

83.15 
83.99 
84.44 


103 
220 
261 
288 


306 
306 
200 


270 


247 
221 
102 
157 
122 

84 
45 
3 


84.47  — 

84.08  * 
77 

83.31 


82.16 
80.69 
78.90 
76.89 

74.70 
72.43 
70.17 
68.02 
66.05 


115 
147 
170 
201 
210 


227 
226 

215 
107 
167 


^•^  131 
63.07 

62.21   ^ 

30 

61.82  — 

61.95   " 
06 


62.61 
63.78 
65.42 


117 
164 


2.544 
1.510 


54.69 
-1.131 


+0.07 
-0.4 


-0.07 
-0.2 


7  Virginia  (msan). 
Mag.  2.9 


Bight 


h     m 
12    87 


827 
813 
201 
261 
226 


188 

147 

108 

71 

88 


8 

84.405 
34.732 
35.045 
35.336 
35.597 

35.822 
36.010 
36.157 
36.265 
36.336 

36.374 
36.381  — 
36.362  " 
36.321 
36.262 

36.186 
36.099 
36.003 
35.899 
35.793 

35.685 
35.579 
35.480 
35.392 
35.320 


41 
50 
76 

67 

06 

104 

106 

108 

106 
00 
88 

72 
51 


35.269 
35.245  — 
35.254     • 
35.299  " 
35.386  ^ 

130 


Uoo. 


35.516 
35.690 
35.907 
36.162 
36.448 

36.759 
37.083 
37.410 


174 
217 
255 
286 
811 

824 
827 


-  1 

ft 

26.83 
28.41 
30.39 
32.20 
33.78 

35.12 
36.18 
36.95 
37.47 
37.72 

37.76 
37.59 
37.28 
36.83 
36.29 

35.67 
35.01 
34.33 
33.64 
32.97 

32.33 
31.74 
31.22 
30.80 
30.50 

30.35 
30.38 
30.62 
31.08 
31.80 

32.77 
34.02 
35.52 
37.25 
39.15 

41.19 
43.30 
45.41 


306 

108 
181 
158 
184 


106 

77 

52 

25 

4 

17 
81 
45 
54 
62 

66 
68 
00 
67 
64 

60 
52 
42 
80 
15 

3 
24 
46 
72 
07 

125 
150 
173 
100 
204 

211 
211 


33.369 
1.000 


19.17 
-0.018 


pVligiBis. 
Mag.  5.0 


Wittrt 


h     m 
12    87 


831 
810 
206 
265 
231 


100 

140 

100 

71 

35 


8 

48.096 
48.427 
48.746 
49.042 
49.307 

49.538 
49.728 
49.877 
49.986 
50.057 

60.092 
50.096  — 
50.072  ^ 
50.026 
49.960 

49.879 
49.786 
49.684 
49.576 
49.465 

49.353 
49.245 
49.143 
49.053 
48.981 


46 
66 

81 

03 
102 
106 
111 
112 

106 

102 

00 

72 

53 


48.928 

48.903  — 
48.911  * 
48.954  ^ 
49.039  ^ 

128 


49.167 
49.340 
49.555 
49.809 
50.095 

50.407 
50.733 
51.064 


173 
215 
254 
286 
812 

326 
331 


tiOB. 


•f  10  40 


n 


42.86 
40.87 
39.12 
37.65 
36.52 


199 
175 
147 
113 
79 

85.78^ 

35.17  — 
35.36  " 


35.81 

36.48 
37.30 
38.23 
39.23 
40.24 

41.23 
42.16 
43.01 
43.74 
44.35 

44.82 
45.12   ^^ 
45.26  — 
45.21    * 

26 
47 


45 

67 

82 

03 

100 

101 

09 

03 
85 

73 
61 
47 

30 


44.95 

44.48 
43.78 
42.86 
41.68 
40.27 

38.62 
36.75 
34.70 
32.53 
30.27 

28.00 
25.78 
23.71 


70 

02 

118 

141 

165 

187 
205 
217 
226 
227 

222 
2C7 


47.123 
1.018 


54.12 
+0.189 


+0.06 
-0.4 


0.00 
-0.2 


+0.06 

1-0.4 


+0.01 
-0.2 
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APPARENT  PLACES  OE  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washimcton 
Man  Tim*. 


Jan.  0.8 
10.8 
20.8 
80.7 

Feb.    9.7 


Mar. 


19.7 
1.6 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 
80.5 

May  10.5 
20.4 

80.4 

June   9.4 

19.3 

29.3 

July    9.3 

19.3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    6.0 

15.9 

25.9 

Dec.    5.9 

15.9 
25.8 
35.8 


4  Vtwm  Mlnoila. 

Mag.  5.0 


Right 
AaoeDsion. 


h     tn 
14    9 


Mean  Place 
Sec  Sy  Tan  6 


s 

4.98 
6.00 
7.08 
8.19 
9.27 

10.30 
11.23 
12.04 
12.69 
13.16 


102 
108 
111 
106 
103 


03 
81 
66 
47 
» 


13.46  ^^ 
13.56  — 
13.48     ^ 


13.22 
12.81 

12.24 
11.55 
10.73 

9.85 

8.90 

7.91 
6.91 
5.91 
4.94 
4.02 

3.17 
2.43 
1.80 
1.29 
0.94 

0.77 
0.76  — 
0.94  ^* 


41 
67 

60 
82 
88 
06 
09 

100 

100 

07 

02 

85 

74 
63 
61 
36 
17 


1.29 

1.83 

2.54 
3.39 
4.36 


36 
64 
71 

86 
07 


DediBfr- 
tion. 


+77  55 

18-^^  178 
1^-^  116 

15.53 
15.05  — 
15.24  ^® 

87 


16.11 
17.60 
19.64 
22.13 
24.98 

28.08 
31.29 
34.49 
37.58 
40.46 

43.03 
45.21 
46.96 
48.21 
48.94 

49.14 
48.79 
47.91 
46.52 
44.64 

42.31 
39.57 
36.47 
33.09 
29.48 

26.73 
21.92 
18.13 
14.47 
11.05 

7.96 
6.31 
3.17 


t  ViiginiB. 

Mag.  4.2 


Right 
AaoeDston. 


140 
204 
240 
286 
810 

321 
320 
300 
288 
267 


218 

176 

126 

73 

20 

36 

88 

130 

188 

233 

274 
310 
338 
361 
376 

381 
370 
366 
34i 
300 

266 
214 


8.497 
4.780 


41.04 
+4.674 


h      m 
14     11 


-0.01 
-0.3 


+0.26 
-0.6 


s 
46.407 
46.731 
47.058 
47.379 
47.685 

47.971 
43.230 
48.460 
48.657 
48.823 

48.969 

49.062 

49.137 

49.184 

49.204  — 
6 

49.199 

49.168 

49.116 

49.041 

48.948 


324 
327 
321 
306 
286 

250 
230 
107 
166 
136 


103 
76 

47 


31 
62 
76 
03 
100 

123 
131 
134 
131 
110 

103 
77 
44 


48.839 
48.716 
48.585 
48.451 
48.320 

48.201 

48.098 

48.021 

47.977 

47.972  — 
30 

48.011 

48.099 

48.236 

48.420 

48.647 

48.912 
49.205 
49.619 


88 
137 
184 
227 
266 

203 
314 


Dedixuk 
tion. 


-  5  36 


56.74 
57.64 
59.50 
61.27 
62.87 

64.28 
65.46 
66.37 
67.03 
67.45 

67.63 
67.62 
67.42 
67.08 
66.64 

66.10 
66.51 
64.89 
64.24 
63.60 

62.96 
62.36 
61.79 
61.28 
60.86 

60.52 
60.33 
60.28  — 
60.40   ^^ 


100 
186 
177 
160 
141 


117 
02 
66 
42 

J? 

1 

20 
84 
44 
64 

50 
62 
66 
64 
64 

61 
56 
61 
43 
33 

10 


60.74 

61.30 
62.11 
63.15 
64.44 
65.94 

67.63 
69.43 
71.31 


34 

66 

81 
04 
20 
60 
60 

80 
88 


a  Botftif . 

(Arctvnu.) 
Mag.  0.2 


Right 
Abo0D8Ioii. 


h   m 
14  11 


45.878 
1.005 


52.32 
-0.098 


+0.06 
-0.3 


-0.01 
-0.6 


s 

58.273 
68.695 
58.924 
59.249 
69.559 

69.850 
60.113 
60.345 
60.642 
60.703 

60.829 
60.922 
60.981 


322 


826 
810 
201 

263 
332 
107 
161 
126 


08 
50 


27 
61.008  — 

61.007      ^ 
80 

60.977 
60.923 
60.845 
60.747 
60.629 

60.496 
60.352 
60.201 
60.048 
59.899 

59.761 
69.642 
69.548 
69.487 


64 

78 

08 

118 

133 

144 
161 
163 

140 
138 

110 
04 
61 


22 

59.466  — 
23 

59.488 

69.559 

59.681 

69.852 

60.068 


60.324 
60.612 
60.924 


71 
122 
171 
216 
256 

288 
312 


Dedina- 
tion. 


+19  35 


II 


61.31 

59.03^ 

57.05  ^^ 

65.43  ^•^ 

54.23"^ 
77 

63.46 

53.14  — 

63.27   " 

63.78  " 

64.67  * 

118 

55.86 


XBoVtia. 

Mag.  4.3 


Right 


141 

167 
167 
167 
163 


57.26 

68.83 
60.50 
62.17 

63.80 
G5.34 
66.74 
67.95 
68.95 

69.70 
70.21  ^ 
70.43  — 
70.37  • 
70.01  ^ 

66 

69.36 
68.42 
67.16 
65.63 
63.82 


164 
140 
121 
100 
76 


61 


61.76 
69.47 
66.99 
54.37 
61.69 

49.01 
46.43 
44.01 


04 
126 
163 
181 
206 

220 

248 
262 
268 
268 

258 
242 


57.972 

1.061 


72.75 
+0.356 


h      m 
14    13 


+0.06 
-0.3 


+0.02 
-0.6 


s 
18.144 

18.636 
18.939 
19.343 
19.734 

20.102 
20.436 
20.726 
20.971 
21.166 


901 

404 
404 
301 
368 


883 
201 
246 
104 
143 
21.308 

21.399 

21.440  — 

21.434    • 

21.386  ^ 
01 

21.296 

21.169 

21.010 

20.824 

20.616 

20.390 
20.152 
19.909 
19.668 
19.435 

19.220 
19.030 
18.874 
18.760 
18.696 

18.689 
18.743 
18.869 
19.039 
19.280 

19.574 
19.913 
20.286 


126 
160 
186 
200 
226 

288 
243 
241 
233 
216 


100 

156 

114 

64 

7 

64 
116 
180 
341 
304 

830 
873 


DediD*- 

tiOD. 


+46  27 


II 


1^-^  173 

12.80  ,„ 
11.63^ 
11.08  — 

6 

11.14 

65 

121 

170 

312 

243 

S64 

275 
275 
266 
248 


11.79 
13.00 
14.70 
16.82 

19.26 
21.89 
24.64 
27.39 
30.05 

32.53 
34.76 
36.69 
38.24 
39.39 


223 
193 
155 
115 
72 

40.11  „ 
40.38  — 
40.20  *® 
39.56  •* 
38.47  *~ 

152 


36.95 
35.02 
32.73 
30.08 
27.13 

23.96 
20.61 
17.16 
13.70 
10.32 

7.12 
4.22 
1.69 


103 
/20 
266 
205 
317 

336 
345 

346 
338 
320 

290 
263 


18.371 
1.462 


36.07 
+1.052 


+0.05 
-0.3 


+0.06 
-0.6 
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Wmsbinston 
Mean  Time. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 


XVlxgiiiis. 

Mag.  4.6 


Bight 


Mar. 


19.7 
1.7 
11.6 
21.6 
31.6 


Apr. 


10.5 
20.5 
30.5 
May  10.5 
20.4 

30.4 

June    9.4 

19.4 

29.3 

July    9.3 

19.3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.    6.0 

15.9 

25.9 

Dec.    5.9 

15.9 
25.8 
35.8 


Mean  Place 
Sec  Bj  Tan  8 


b     m 
14    14 


• 
43.953 
44.284 
44.618 
44.947 
45.262 

45.554 
45.820 
46.058 
46.263 
46.436 

46.579 
46.690 
46.771 
46.825 
46.851 

46.851 
46.824 
46.774 
46.701 
46.609 

46.498 
46.372 
46.238 
46.101 
45.966 

45.843 

45.736 

45.656 

45.608 

45.602  — 
30 

45.641 

45.730 

45.871 

46.058 

46.290 


331 

334 
828 
815 
292 

286 
238 
205 
173 
143 


111 

81 

54 

26 

0 

27 
50 
73 
92 
111 

126 
134 
137 
135 
123 

107 
80 
48 


46.561 
46.862 
47.182 


89 
141 
187 
232 
271 

301 
320 


D«elilift- 
tion. 


-12  59 


tt 


56.99 
58.71 
60.48 
62.23 
63.90 

65.46 
66.85 
68.05 
69.06 
69.85 

70.44 
70.85 
71.07 


71.15  — 
71.10    * 

17 


172 
177 
175 
167 
156 


139 

120 

101 

79 

59 

41 
22 

8 


SldlmB. 

Mag.  6.3 


Riglit 


70.93 
70.66 
70.31 
69.88 
69.39 

68.85 
68.26 
67.64 
67.01 
66.38 

65.79 
65.27 
64.84 
64.56 


27 

85 
43 
49 
64 

69 
62 
63 
63 

69 

62 
48 

28 


64.44^' 

9 


64.53 
64.86 
65.44 
66.28 
67.38 


68.69 
70.20 
71.86 


83 

58 

84 
110 
131 

151 
166 


43.394 
1.026 


56.03 
-0.231 


h     m 
14    19 


8 

4.453 
4.780 
5.112 
5.439 
5.753 

6.046 
6.313 
6.552 
6.760 
6.936 

7.082 
7.196 
7.281 
7.338 
7.367 

7.370 
7.347 
7.301 
7.230 
7.139 

7.031 
6.907 
6.774 
6.636 
6.500 

6.374 
6.265 
6.182 
6.131 


827 
832 
327 
314 
293 


267 
239 
206 

176 
146 

114 
85 

57 

29 

3 

23 
46 
71 
91 
108 

124 
133 
138 
136 
126 

109 
83 
51 


6.120  — 
35 

6.155 
6.239 
6.372 
6.554 
6.781 


7.047 
7.343 
7.660 


84 
133 
182 
227 
266 

296 
817 


tKm. 


-11  20 


174 
177 
174 
164 
151 


133 

112 

92 

69 

49 

29 


it 

42.87 
44.11 
45.88 
47.62 
49.26 

50.77 
52.10 
53.22 
54.14 
54.83 

55.32 

55.61 

55.74  — 

55.72     ^ 
15 

27 

84 

42 

48 
52 
56 

69 
60 
60 
57 
53 

45 

34 
19 


^BoOtta. 
Mag.  4.1 


Riglit 
Aaonskm. 


55.67 

55.30 
54.96 
54.54 
54.06 
53.54 

52.98 
52.39 
51.79 
51.19 
50.62 

50.09 

49.64 

49.30 

49.11 

49.09-^ 
19 

49.28 

49.71 

50.38 

51.30 

52.47 


53.84 
55.40 
57.09 


43 

67 

92 

117 

137 

156 
169 


h     m 
14    22 


3.926 
1.020 


40.97 
-0.201 


8 

25.894 
26.310 
26.746 
27.186 
27.616 

28.023 
28.397 
28.725 
29.002 
29.224 


416 

436 
440 
430 
407 


374 
328 
277 
222 
164 

29.388,^ 

106 

29.494 
29.542  — 
29.535    ^ 
29.477  ^ 

106 


29.371 
29.221 
29.035 
28.815 
28.567 

28.300 
28.019 
27.730 
27.442 
27.162 

26.902 
26.668 
26.471 
26.320 
26.224 

26.189 
26.220 
26.322 
26.494 
26.734 

27.036 
27.391 
27.786 


150 
186 
320 
248 
267 

281 
289 
288 

280 
960 

234 

197 

151 

96 

35 

81 
102 
172 
240 
802 

355 
395 


DodtUk- 
tion. 


+52  12 

69.93 
«7«1 176 

64.67,, 
64.15  — 

10 


64.25 
64.98 
66.29 
68.11 
70.36 

72.94 
75.73 
78.63 
81.54 
84.36 

86.99 
89.35 
91.88 
93.02 
94.23 


78 
131 
182 
225 

268 

279 
290 
291 
282 
263 

236 
203 
164 
121 
76 


/BoOtlB. 
Mag.  5.4 


Right 
A8O8DSI01L 


94.99 

96.27  — 

95.07  ^ 

94.38  * 

93.22  "• 
161 

91.61 

206 

343 
279 
310 
333 

352 
860 
361 
850 
831 

800 
261 


89.56 
87.13 

81.24 

77.91 
74.39 
70.79 
67.18 
63.68 

60.37 
57.37 
54.76 


h     m 
14    22 


26.416 
1.632 


88.79 
+1.290 


8 

41.519 
41.839 
42.168 
42.495 
42.811 

43.107 
43.379 
43.619 
43.827 
44.000 

44.139 
44.244 
44.316 


44.356  ^^ 
44.366  — 

19 

44.347 
44.803 
44.233 
44.142 
44.029 


820 
339 
327 
316 
296 

272 
240 
308 

173 
139 


105 
71 
41 


43.900 
43.758 
43.607 
43.452 
43.300 


44 

70 
91 

m 

129 

142 
151 
155 
153 
143 
43.157 

43.031  ^^ 
42.929  ^ 
42.859 
42.828  — 

14 

42.842 
42.903 
43.015 
43.177 
43.385 


43.635 
43.918 
44.227 


61 

112 
162 
208 

250 

283 
809 


D«cllxi»- 
tlon. 


+19  34 


ft 


74.58 
72.31 
70.36 
68.75 
67.55 


227 
196 
160 
120 
76 
66.80 

66.60  — 
66.64  " 
67.20  * 
68.11  •^ 

124 


69.35 
70.82 
72.47 
74.22 
75.99 

77.74 
79.38 
80.88 
82.22 
83.34 

84.22 
84.82 
86.16 


147 
165 
175 
177 
176 

164 
150 
134 
112 

88 


60 
84 


85.21  — 
84.96  ^ 

54 

84.42 


83.58 
82.43 
80.99 
79.27 

77.29 
75.07 
72.67 
70.11 
67.48 

64.85 
62.30 
59.91 


84 
116 
144 
172 
198 

333 
340 
356 
363 
363 


356 


41.283 
1.061 


85.57 
+0.356 


IV^,  D«6 


+0.06 
-0.3 


-0.01 
-0.6 


+0.07 
-0.3 


-0.01 
-0,6 


+0.04 


+0.07 


+0.06 


+0.02 
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Washln^n 
Kean  Time. 


Feb. 


Mar. 


Jan.  0.8 
10.8 
20.8 
30.8 
9.7 

19.7 
1.7 
11.6 
21.6 
31.6 

Apr.  10.6 
20.5 
30.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.3 

July    9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.    6.0 

16.0 

25.9 

Dec.    5.9 

15.9 
25.9 
35.8 


Mean  Place 
Sec  d,  Tan  6 


8  Libne. 
Mag.  5.3 


Right 
AacwMion. 


h   m 
14  46 


8 

12.599 
12.925 
13.259 
13.592 
13.917 

14.225 
14.513 
14.774 
15.009 
15.213 

15.387 
15.533 
15.648 
15.735 
15.791 

15.819 


15.820  — 
15.791  ^ 
15.736  ^ 

15.655  ®^ 

103 


320 
834 
333 
835 
806 

288 
261 
235 
204 
174 


14« 

115 

87 

66 

28 


15.552 

15.428 
15.291 
15.145 
14.996 


D^a,  Dwa 


124 
137 
140 
149 
144 


14.852 

1^-723  ,06 
14.617   ,^ 

14.542   „ 
37 

14.505  — 

9 


14.514 
14.572 
14.682 
14.843 
15.051 

15.302 
15.587 
15.898 


68 
110 
161 
206 
251 

285 
311 


Declina- 
tion. 


-15  39 


// 


39.72 
41.21 
42.78 
44.37 
45.92 

47.38 
48.72 
49.90 
50.91 
51.73 

52.37 
52.85 
53.17 
53.34 


149 
157 
160 
155 
146 


134 

118 

101 

82 

04 

48 

32 

17 

0 
53.40  — 

5 

53.35 
53.21 
52.97 
52.66 
52.29 


51.85 
51.36 
50.81 
50.23 
49.64 

49.05 
48.48 
47.97 
47.56 
47.30 

47.19 
47.29 
47.62 
48.19 
49.01 

50.05 
51.31 
52.72 


14 
24 
31 
87 
44 

49 
55 
68 
69 
69 

57 
51 
41 
26 
11 

10 
33 
57 
82 
104 

126 
141 


a  Libne. 
Mag.  2.9 


Right 
Ascension. 


h      m 
14    46 


12.189 
1.039 


40.19 
--0.280 


+0.07 


-0.01 
D^5,  D»a      1-0.3  -0.7 

5934*»— 2Pi^ 28 


8 

24.049 
24.372 
24.706 
25.039 
25.363 

25.672 
25.959 
26.222 
26.455 
26.660 

26.835 
26.981 
27.096 
27.183 
27.241 

27.269 
27.269 
27.241 
27.186 
27.104 

27.001 
26.877 
26.740 
26.593 
26.444 

26.301 
26.171 
26.065 
25.990 


323 

334 
333 
824 
309 


287 
363 
233 
205 
175 


140 
115 

87 
68 
28 

0 

38 

65 

82 

103 

124 
137 
147 
149 
143 

130 

106 

75 


36 
25.954  — 

8 

25.962 
26.021 
26.131 
26.291 
26.500 


26.751 
27.035 
27.346 


69 
110 
160 
209 
251 

284 
311 


Declina- 
tion. 


-15  42 


// 


20.86 
22.35 
23.91 
25.49 
27.04 

28.51 
29.84 
31.02 
32.03 
32.85 

33.49 

33.97 

34.30 

34.48 

34.54  — 
5 

34.49 

34.35 

34.11 

83.81 

33.44 


140 
150 
158 
165 
147 


133 

118 

101 

82 

04 

48 
33 
18 


33.00 
32.51 
31.97 
31.39 
30.79 

30.19 
29.62 
29.11 
28.70 
28.43 

28.32 
28.43 
28.75 
29.32 
30.13 

31.18 
32.43 
33.83 


14 
24 
30 
37 
44 

40 
54 

68 
60 
00 

67 
51 
41 
27 
11 

11 
32 
57 
81 
105 

125 

140 


23.636 
1.039 


21.34 
-0.281 


+0.07 
-0.3 


-0.01 
-0.7 


Oroombzidge  8164. 
Mag.  5.7 


Right 
Asoension. 


h      m 
14    49 


8 

21.735 
22.186 
22.672 
23.176 
23.680 

24.168 
24.626 
25.040 
25.400 
25.698 


451 
480 

604 
604 
488 

458 

414 
360 
298 
229 


25.927  ^^ 

26.087 

26.175  .. 

26.194  — 

26.144   ^ 
112 

26.032 

170 

224 
270 
310 
341 

864 
879 
884 
378 
362 


25.862 
25.638 
25.368 
25.058 

24.717 
24.353 
23.974 
23.590 
23.212 

22.850 
22.515 
22.219 
21.974 
21.789 


335 
296 
245 
185 
115 
21.674 

21.637  — 
21.684  *^ 
21.814  ^^ 
22.026  ^" 

294 


22.320 
22.682 


362 
422 


Declina- 
tion. 


+59  36 


/r 


63.61 
61.12 
59.18 
57.85 
57.17 

57.17 
57.82 
59.08 
60.93 
63.24 

65.92 
68.86 
71.97 
75.11 
78.17 

81.09 
83.73 
86.07 
88.01 
89.52 

90.55 
91.09 
91.12  -? 

90.63  ^* 

89.64  ^ 

147 

88.17 


249 

194 

133 

08 

0 


05 
120 
185 
231 

268 


294 
311 
814 
806 
292 

264 
234 
194 
151 
103 


64 


86.23 
83.87 
81.11 
78.01 

74.64 
71.06 
67.36 
63.64 
59.99 

56.53 
53.35 


194 
236 
276 
310 
337 


23.104*^)50.57 


358 
370 
372 
365 
346 

318 

278 


22.965 
1.977 


81.82 
+1.706 


+0.03 


+0.08 


P  Vnm  Minozls. 
Mag.  2.2 


Right 


h      m 
14    50 


s 

52.20 

52.95 
53.76 
54.63 
55.50 

56.36 
57.16 
57.88 
58.51 
59.03 

59.41 
59.64 
59.75 
59.71 
59.53 

59.22 
58.80 
58.28 
57.66 
56.96 

56.24 
55.46 
54.66 
53.86 
53.08 

52.34 
51.64 
51.03 
50.51 
50.09 

49.80 
49.65 
49.64 
49.79 
50.09 

50.52 
51.10 
51.78 


75 

81 
87 
87 
80 

80 
72 
03 
62 
38 

23 
11 

4 

18 
31 

43 
62 
02 
08 

74 

78 
80 
80 
78 
74 

70 
01 
52 
42 
29 

15 
1 

15 
30 
43 

68 
08 


Dedina- 

tkUL 


+74  28 


It 


51.90^ 

^^•^  175 

46.73  ^ 

46.30  — 

30 

46.56 

03 

154 
308 
355 
388 

813 
834 
836 
814 
393 

303 
327 
184 
136 
86 

81.18  33 
81.51  — 

81.31  ^ 
80.58  ^ 
79.34"* 

174 


47.49 
49.03 
51.11 
53.66 

56.54 
59.67 
62.91 
66.16 
69.30 

72.22 
74.85 
77.12 
78.96 
80.32 


77.60 
75.40 
72.78 
69.79 
66.50 

62.95 
59.24 
55.45 
51.68 
48.03 

44.62 
41.54 
38.89 


220 

262 
299 
829 
855 

871 
879 
377 
365 
341 

306 
365 


55.657 
3.738 


71.37 
+3.602 


0.00 


+o.ia 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.  0.8 
10.8 
20.8 
S0.8 

Feb.    9.7 


Mar. 


19.7 
1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.5 
80.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

25.9 

Dec.    5.9 

15.9 
25.9 
35.8 


/}Bo6tU. 
Mag.  3.6 


Right 

AflOtlDSiOIl. 


h  m 
14  58 


8 

53.289 
53.627 
53.987 
54.857 
54.726 

55.082 
55.418 
55.724 
55.995 
56.228 


888 
860 
870 


350 


330 
800 
271 
233 
190 


56.418  ^^, 
56.565 
56.669 
56.729 
56.747  — 

22 


56.725 
56.664 
56.568 
56.438 
56.278 

56.094 
55.887 
55.666 
55.437 
55.206 

54.982 
54.774 
54.589 
54.439 
54.330 

54.271 


54.268  — 

54.324   ^ 

54.439  "* 

54.614  ^^^ 
230 

54.844 


61 

90 

130 

160 

184 

207 
221 
220 
231 
224 

206 
185 
150 
100 
50 


3 


55.122 
55.439 


278 
317 


DedtM- 
tton. 


+40  42 


tr 


19.52 
16.92 
14.76 
13.11 
12.02 

11.53 
11.64 
12.32 
13.55 
15.25 

17.35 
19.74 
22.34 
25.04 
27.75 

30.38 
32.85 
35.09 
37.04 
38.64 


260 

216 

165 

100 

40 


11 

68 

123 

170 

210 

239 
260 
270 
271 
263 

247 
224 
195 
160 
122 


39.86 

40.68  ^ 

39 
41.07  — 

41.02     ^ 

40.54   ^ 
92 

39.62 

135 
176 
214 
249 
279 


38.27 
36.51 
34.37 
31.88 

29.09 
26.04 
22.81 
19.47 
16.12 

12.84 
9.74 
6.92 


305 
823 
834 
335 
328 

310 
282 


7Sooxpii. 
Mag.  3.4 


Right 

AWMDSiOIL. 


h    m 
14    59 


f 

19.908 
20.245 
20.595 
20.946 
21.291 

21.622 
21.931 
22.218 
22.476 
22.706 

22.906 
23.075 
23.214 
23.320 
23.396 


837 
850 
851 
845 
331 

300 
287 
258 
230 
200 


160 

139 

106 

76 

45 

23.441 

23.452  — 

23.432  ^ 
50 

80 

107 


23.382 
23.302 

23.195 
23.066 
22.919 
22.760 
22.596 

22.437 
22.291 
22.168 
22.076 
22.026 

22.022 
22.073 
22.177 
22.335 
22.545 

22.800 
23.093 
23.414 


129 
147 
159 
164 
159 

146 

123 

92 

50 

4 

51 
104 
158 
210 
255 

293 
321 


DaolllUk 
tkm. 


-24  57 
48.43 


111 

126 
138 
145 
147 


49.54 
50.80 
52.18 
53.63 

55.10 
56.55 
57.94 
59.24 
60.42 

61.49 
62.44 
63.27 
63.97 
64.56 

65.02 
65.37 
65.58 
65.68 
65.65 

65.47 
65.17 
64.74 
64.17 
63.48 

62.72 
61.90 
61.05 
60.21 
59.44 

58.80 
58.31 
58.03 
57.98  — 
58.20  ^ 

48 

58.68 
59.42 
60.38 


145 
139 
130 
118 
107 


95 
83 
70 
50 
46 

35 
21 
10 

3 
18 

30 
43 
57 
60 
76 

82 
85 

84 
77 
64 

49 
28 


74 
96 


^BoOtU. 
Mag.  4.7 


Right 
ABonsioii. 


h  m 
15  0 


8 

58.366 
58.676 
59.003 
59.336 
59.666 

59.985 
60.284 
60.559 
60.804 
61.016 

61.194 
61.338 
61.446 
61.518 
61.558 

61.563 
61.535 
61.477 
61.390 
61.276 

61.140 
60.982 
60.809 
60.628 
60.443 

60.263 
60.096 
59.948 
59.830 
59.749 

59.713 
59.725 
59.790 
59.908 
60.079 

60.296 
60.555 
60.847 


310 
327 
833 
830 
819 

299 
275 
245 
212 

178 


144 

106 

72 

40 

6 

28 

58 

87 

114 

136 

168 
173 
181 
185 
180 

167 

148 

118 

81 

36 

12 

65 

118 

171 

217 

250 
292 


DacUna- 
tion. 


+27  15 


ii 


34.77 
32.28 
30.14 
28.40 
27.13 


249 
214 
174 
127 
76 

26.37  ^ 
26.12  — 
26.39  ^ 
27.14  ^* 
28.33  *^* 

156 


29.89 
31.74 
33.81 
36.00 
38.24 

40.45 
42.55 
44.50 
46.23 
47.71 

48.89 
49.76 
50.28 


185 
207 
219 
224 
221 

210 
195 
173 
148 
118 


87 
52 


17 

50.45  — 
50.26  " 

56 

49.70 

90 

127 

162 

193 

223 

250 
270 
285 
292 

293 

283 
264 


CBoOtiB. 

HCag.  5.0 


AMOBDBmttL 


48.80 
47.53 
45.91 
43.98 

41.75 
39.25 
36.55 
33.70 
30.78 

27.85 
25.02 
22.38 


h    m 
15    3 


8 

44.509 
44.816 
45.139 
45.469 
45.797 

46.113 
46.410 
46.684 
46.929 
47.142 

47.323 
47.468 
47.580 
47.658 
47.703 

47.714 
47.693 
47.643 
47.563 
47.455 

47.326 
47.176 
47.009 
46.833 
46.653 

46.476 
46.313 
46.168 
46.052 
45.973 

45.936 
45.948 
46.012 
46.129 
46.297 

46.513 
46.769 
47.057 


807 
823 
330 
328 
316 


297 
274 
245 
218 
181 

145 

112 

78 

45 

11 

21 

50 

80 

106 

129 

150 
167 
176 
180 
177 

163 
145 
116 
79 
_87 

12 

64 

117 

168 

216 

256 

288 


DaoUnft- 

tiOD. 


+25  10 


tf 


51.29 
48.83 
46.69 
44.93 
43.62 


246 

214 

170 

181 

83 

42.80  ^ 
32 

42.48  — 
42.66  ^* 
43.32  ^ 
44.41  ^« 

145 


45.86 
47.62 
49.58 
51.69 
53.85 

55.98 
58.03 
59.93 
61.63 
63.09 

64.26 
65.14 
65.69 


176 
196 
211 
216 
213 

206 

190 
170 
146 
117 


55 


21 

65.90  — 
65.76   " 

47 

65.29 
64.45 
63.27 
61.75 
59.93 


57.80 
55.42 
52.81 
50.05 
47.20 

44.34 
41.56 
38.94 


84 
118 
152 
182 
213 

238 
261 
276 
285 
286 

278 
262 


Mean  Place 
Sec  a,  Tan  6 


53.702 
1.319 


33.88 
+0.860 


19.523 
1.103 


51.73 
-0.466 


58.475 
1.125 


45.97 
+0.515 


44.596 
1.104 


61.84 
+0.470 


IVay  D»a 
D^,  D««5 


+0.05 
-0.3 


+0.04 
-0.7 


+0.07 
-0.3 


-0.02 
-0.7 


+0.05 


+0.02 


/ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiB^n 
Mean  Tune. 


JBoOtil. 

Mag.  3.5 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.4 

Jtine    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.8 


Mean  Place 
Sec  5,  Tan  6 


Right 
Ascension. 


h  m 
15  12 


8 

13.937 
14.249 
14.583 
14.927 
15.272 

15.608 
15.927 
16.220 
16.484 
16.716 

16.911 
17.069 
17.189 
17.270 
17.315 

17.321 
17.292 
17.228 
17.133 
17.007 

16.856 
16.681 
16.490 
16.288 
16.081 

15,877 
15.684 
15.513 
15.370 
15.265 

15.206 


312 
334 
344 
345 
336 

319 
293 
264 
232 
195 


D^a,  D«ta 


158 

120 

81 

45 

6 

29 

64 

95 

126 

151 

175 
191 
202 
207 
204 

193 
171 
143 
105 
00 

9 


15.197  — 

15.244   *^ 

15.346  ^«' 

15.504  ^" 
209 

15.713 
15.969  ^ 
16.260  ^^ 


Dedtna- 
tk)n. 


+33  36 


tt 


j9Libr». 

Mag.  2.7 


Bight 
AaoensJton. 


46.52 
43.91 
41.67 
39.88 
38.61 


261 
224 
179 
127 

74 


37.87   ^^ 

37.71  — 

38.10  ^ 

39.02   ^ 

40.40^^ 
179 

42.19 


211 
233 
247 
252 
248 


44.30 
46.63 
49.10 
51.62 

54.10 
56.48 
58.66 
60.60 
62.25 

63.57 

64.53 

65.11 

65.29  — 

65.07   ^ 
63 

64.44 


238 
218 
194 
165 
132 


96 
58 


63.41 
62.00 
60.21 
58.06 

55.60 
52.88 
49.95 
46.85 
43.69 

40.56 
37.55 
34.75 


103 
141 
179 
215 
246 


272 
293 
310 
316 
818 

301 
280 


h 
15 


m 
12 


8 

38.992 
39.297 
39.614 
39.936 
40.255 

40.562 
40.853 
41.123 
41.368 
41.588 

41.781 
41.945 
42.082 
42.190 
42.269 


305 
317 
322 
319 
307 


291 
270 
245 
220 
193 

164 
137 
106 
79 
50 


14.245 
1.201 


58.54 
-hO.665 


+0.05 
-0.8 


+0.03 
-0.7 


42.319 

42.339  — 

42.329   ^° 

42.291  ^ 

42.224  •^ 
91 

42.133 


42.018 
41.885 
41.739 
41.587 

41.436 
41.294 
41.172 
41.075 
41.015 

40.996 
41.025 
41.104 
41.233 
41.411 

41.632 
41.891 
42.178 


115 
133 
146 
152 
151 


142 

122 

97 

60 

19 

29 

79 

129 

178 

221 

259 

287 


Declina- 
tion. 


-95 


»/ 


7  Urs»  Minotto. 
Mag.  3.1 


6.42 

7.99 

9.58 

11.12 

12.55 


157 

159 
154 
143 
128 


13.83 
14.91 
15.79 
16.43 
16.86 

17.06 
17.08  — 
16.94   " 


106 
88 
64 
43 
20 


16.65 
16.27 

15.80 
15.28 
14.72 
14.14 
13.56 

12.98 
12.42 
11.88 
11.38 
10.92 

10.52 
10.21 
10.01 
9.93  — 
10.00     ^ 

27 
10.27 
10.72 
11.40 
12.28 
13.39 

14.67 
16.10 
17.63 


29 

38 
47 

52 
56 
58 
58 
58 

56 
54 

60 
46 
40 

31 
20 


45 

68 

88 

111 

128 

143 
153 


Right 
Ascension. 


h     m 
15    20 


38.743 
1.013 


5.52 
-0.160 


+0.06 
-0.8 


-0.01 
-0.7 


8 

47.45 
48.05 
48.73 
49.47 
50.23 

51.00 
51.74 
52.42 
53.04 
53.57 

53.99 
54.28 
54.47 
54.54 
54.48 

54.30 
54.02 
53.64 
53.18 
52.63 

52.03 
51.36 
50.67 
49.97 
49.26 

48.57 
47.92 
47.32 
46.79 
46.35 

46.00 
45.79 


60 
68 

74 

76 

n 

74 
68 
62 
63 
42 

29 

19 

7 

6 
18 

28 
38 
46 
55 

60 

67 
60 
70 
71 
09 

66 
60 
53 
44 
85 

21 


45.69  — 
45.73     * 


45.90 

46.21 
46.65 
47.19 


17 
31 

44 

54 


Dedina- 
tion. 


+72    6 
It 

62.99 
60.34 
58.21 
56.69 
55.84 


265 

213 

152 

85 

18 

52 
115 
176 
227 
269 

301 
320 
328 
826 
812 

290 
250 
222 
178 
181 

80 


M  BoOtla  pr.     jf 
Mag.  4.5 


55.66 
56.18 
57.33 
59.09 
61.36 

64.05 
67.06 
70.26 
73.54 
76.80 

79.92 
82.82 
85.41 
87.63 
89.41 

90.72 
91.52 
91.81  — 
91.57  ^ 
90.80  ^ 

139 


89.51 
87.74 
85.51 
82.86 
79.84 

76.53 
72.97 
69.26 
65.49 
61.76 

58.19 
54.87 
51.93 


177 
S23 
965 
302 
331 

356 
871 
377 
373 
357 

832 
394 


50.833 
3.257 


79.86 
+3.100 


Right 
Ascension. 


h  m 
15  21 


0.00 
-0.8 


+0.13 


8 

25.357 
25.671 
26.009 
26.361 
26.717 

27.064 
27.397 
27.706 
27.987 
28.233 

28.443 
28.613 
28.742 
28.831 
28.881 

28.890 
28.860 
28.792 
28.689 
28.555 

28.391 
28.203 
27.995 
27.775 
27.549 

27.325 
27.112 
26.918 
26.755 
26.629 


314 
338 
352 
356 
347 

333 
309 
281 
246 
210 


170 

129 

89 

50 

9 


30 

68 

103 

134 

164 

188 
206 
220 
236 
224 

213 
194 
163 
126 
80 
26.549 
26.522  — 
26.551  ^ 
26.638  ®^ 
26.785  "^ 

201 


26.986 
27.236 
27.627 


250 
301 


Pedina- 
tlon. 


+37  39 


#/ 


25.82 

23.13 

20.82  ^^ 

18.98  ^" 

17.68  ^^ 
7S 

16.95 

16.81  — 

17.26  ** 

18.26  ^~ 

19.75  "• 
190 

21.65 

23.90 

26.39 

29.04 

31.73 

34.38 
36.91 
39.26 
41.36 
43.14 

44.59 

45.64 

46.29  ^ 

46.52  — 

46.32   ^ 
63 

45.69 


225 
249 
265 
260 
266 

258 
235 
210 
178 
145 


105 
65 


44.63 
43.16 
41.31 
39.08 

36.52 
33.69 
30.62 
27.41 
24.14 

20.89 
17.77 
14.88 


106 

147 
185 
223 
256 

288 
307 
321 
337 
325 

312 
280 


25.828 
1.263 


38.09 
+0.772 


+0.05 


+0.03 
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WasbliiKton 
KMnTune. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 

June   9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.9 


r^  SeipentU. 
Mag.  5.5 


Bight 
AaosDSioii. 


Mean  Place 
Sec  6y  Tan  a 


h     m 
15    22 


8 

1.852 
2.140 
2.447 
2.762 
3.077 

3.383 
3.675 
3.946 
4.193 
4.413 

4.606 
4.768 
4.901 
5.002 
5.072 

5.112 


Dediiia- 
tion. 


288 
307 
815 
315 
306 

292 
271 
247 
220 
108 


162 

133 

101 

70 

40 

5.120  — 

5.098  ^ 
52 

80 

106 

128 
147 
161 
168 
168 

150 

143 

118 

84 

43 

2 

52 

103 

152 

108 

238 
271 


5.046 

4.966 

4.860 
4.732 
4.585 
4.424 
4.256 

4.088 
3.929 
3.786 
3.668 
3.584 

3.541 
3.543 
3.595 
3.698 
3.850 

4.048 
4.286 
4.557 


+15  42 


tt 


230 
208 

179 
144 
102 


60 


35.96 
33.66 
31.58 
29.79 
28.35 

27.33 

26.73   ^, 

26.57  — 

26.84   ^ 
66 

100 

131 
153 
109 
178 
180 

in 

166 
156 
137 
116 

94 
68 
42 


27.50 

28.50 
29.81 
31.34 
33.03 
34.81 

36.61 
38.38 
40.04 
41.59 
42.96 

44.12 
45.06 
45.74 
46.16   ^, 
46.30  — 

14 

46.16 
45.74 
45.01 
43.98 
42.67 


(  Dxaconis. 
Mag.  3.5 


Right 
AaowMJoii. 


41.08 
39.24 
37.15 
34.88 
32.47 

29.99 
27.51 
25.09 


42 

73 

103 

131 

150 

184 
209 
227 
241 
248 

248 
242 


h     m 
15    23 


8 

6.110 
6.518 
6.971 
7.462 
7.948 

8.438 
8.912 
9.352 
9.748 
10.092 

10.375 
10.593 
10.742 
10.822 
10.834  — 

55 

10.779 


408 
453 
481 
406 
490 

474 
440 
396 
344 
283 


218 

149 

80 


10.661 

10.484 

10.254 

9.975 

9.655 
9.302 
8.926 
8.535 
8.139 


118 

in 

230 

279 
890 

853 
376 
391 
396 
389 


7.750 
7.379 
7.040 
6.744 
6.503 

6.327 
6.225 


371 
339 
296 
241 
176 

102 


1.883 
1.039 


43.20 
+0.281 


+0.06 
-0.3 


+0.01 
-0.8 


23 
6.202  — 

6.266   " 

6.414  "® 
231 

6.645 

6.951  ^ 

7.324  ^^^ 


Dedina- 
tion. 


+59  14 


tt 


42.09 
39.30 
37.01 
35.30 
34.22 

33.81 
34.08 
35.00 
36.52 
38.57 

41.07 
43.89 
46.96 
50.14 
53.33 

56.42 
59.34 
61.98 
64.29 
66.19 

67.65 

68.64 

69.13  — 

69.09    * 

68.56  ^ 
105 

67.51 


279 
229 
171 
106 
41 


27 

92 

152 

205 

250 

282 
307 
318 
319 
309 

292 
264 
231 
190 
146 

99 


88Li1n». 
Mag.  5.9 


Right 


65.98 
63.98 
61.55 
58.75 

55.60 
52.18 
48.58 
44.87 
41.17 

37.57 
34.19 
31.15 


153 
200 
243 
280 
315 

842 
360 
371 
370 
360 

338 
304 


h      m 

15    23 


8 

41.350 
41.660 
41.984 
42.315 
42.644 

42.963 
43.266 
43.551 
43.812 
44.049 

44.258 
44.441 
44.594 
44.719 
44.814 

44.878 
44.911 
44.914  — 
44.884  ^ 
44.824   ~ 


810 
324 
331 
329 
319 

303 
285 
261 
237 
200 


183 

153 

125 

95 

64 

83 


7.660 
1.956 


57.64 
+1.680 


+0.03 
-0.3 


+0.07 
-0.8 


44.736 
44.622 
44.488 
44.339 
44.181 

44.022 
43.871 
43.738 
43.632 
43.562 

43.535 
43.556 
43.628 
43.753 
43.928 

44.149 
44.410 
44.701 


114 

134 
149 
158 
150 

151 

133 

106 

70 

-?! 

21 

72 

125 

175 

221 

261 
291 


DMdlDA- 
tion. 


-16  26 


tt 


4.77 
6.02 
7.35 
8.71 
10.06 


125 
133 
136 
135 
127 


11.33 

12.48 
13.50 
14.37 
15.06 

15.60 
15.99 
16.22 
16.35 
16.37 

16.30 
16.17 
15.96 
15.70 
15.39 

15.03 
14.63 
14.19 
13.72 
13.22 

12.71 
12.20 
11.73 
11.33 
11.02 

10.85 
10.84  — 

11.03  ^® 
11.42  ^ 

12.04  ®^ 
83 

12.87 
13.89  '^ 
15.08  ^^® 


115 

102 

87 

69 

54 

39 

23 

13 

2 

7 

13 
21 
26 
31 
36 

40 
44 
47 
50 
51 

51 
47 
40 
31 
17 


41.112 
1.043 


6.06 
-0.295 


+0.07 
-0.3 


-0.01 
-0.8 


j9  Coroouo  Borealit. 
Mag.  3.7 


Ri|^ 


h  m 
15  24 


8 

29.089 
29.386 
29.705 
30.035 
30.368 

30.695 
31.006 
31.296 
31.560 
31.795 

31.996 
32.164 
32.296 
32.394 
32.454 

32.479 
32.470 
32.426 
32.350 
32.243 

32.109 
31.950 
31.772 
31.582 
31.384 

31.186 
30.998 
30.828 
30.685 
30.576 


297 
319 
330 
333 
327 

311 
290 
264 
285 
201 


168 

132 

98 

60 

25 

9 
44 

76 
107 
134 

150 
178 
190 
198 
198 

188 
170 
143 
109 
66 


30.510 

30.493  — 

30.529   ^ 

30.619  ^ 

30.764  "* 
195 

30.959 

31.198  ^ 

31.474  ^* 


tiOD. 


+29  22 


#r 


m 


191 

217 


52.74 
50.15 
47.88 
46.08 
44.64 

87 

43.77 

43.44  — 

43.65  " 

44.87  '* 

45.57  '* 
189 

47.16 

49.08 

51.25 

53.57 

55.97 

58.36 

60.67 

62.81 

64.77 

66.45 
Ul 

«7-^  lOS 
68.90  !! 

69.61 

69.95  — 

69.92    * 
48 


240 


231 
214 
196 


69.49 
68.68 
67.50 
65.95 
64.06 

61:85 

59.35 
56.63 
53.74 
50.74 

47.73 
44.80 
42.05 


81 
118 
155 
189 
221 

2S0 
272 


300 
301 

293 
275 


29.370 
1.148 


63.08 
+0.563 


+0.05 
-0.2 


+0.02 
-0.8 


APPAEENT  PLACES  OP  STABS,  1919. 


439 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiiiKtan 
MettQ  Tune. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.9 


Mean  Place 
Sec  «,  Tan  5 


v^  BoStis. 

Mag.  5.2 


Right 
AjoeDskm. 


h     m 
15    28 


8 

0.574 
0.890 
1.235 
1.596 
1.963 

2.325 
2.672 
2.998 
3.293 
3.554 

3.776 
3.957 
4.098 
4.194 
4.246 

4.256 
4.224 
4.152 
4.043 
3.899 

3.724 
3.521 
3.299 
3.062 
2.818 

2.576 
2.343 
2.131 
1.948 
1.804 


316 
345 
301 
367 
362 

347 
326 
286 
261 
222 


181 

141 

06 

62 

10 

32 

72 

100 

144 

176 

203 
222 
237 
2U 
242 

233 
212 
183 
144 
97 


1.707   ^ 

1.665  — 

1.681   ^® 

1.757   ^^ 

1.896  ^^ 
195 

2.091 

2.338^^ 

2.630^ 


DecLlna- 
tton. 


+41     6 


// 


18.18 
15.40 
13.03 
11.16 
9.83 


278 
237 
187 
133 
74 


9.09  ^3 

8.96  — 

9.45  '' 

10.49  ^^ 

12.05  ^*® 

200 

14.05 


16.39 
19.00 
21.76 
24.57 

27.36 
30.01 
32.48 
34.68 
36.57 

38.09 
39.21 
39.90 
40.16  — 
39.97   ^® 

63 

39.34 


234 
261 
276 
281 
279 

265 
247 
220 
180 
152 


7  Lupi  (mean). 
Mag.  3.0 


Right 
ABOiDsion. 


112 
60 


38.25 
36.74 
34.83 
32.53 

29.88 
26.96 
23.80 
20.49 
17.11 

13.76 

10.55 

7.58 


100 
151 
101 
230 
265 

202 
316 
331 
338 
335 

321 
207 


h     m 
15    29 


8 

44.438 
44.814 
45.212 
45.618 
46.025 

46.421 
46.802 
47.159 
47.491 
47.794 

48.065 
48.301 
48.503 
48.666 
48.790 

48.874 

48.917 

48.918  — 

48.876  ^ 

48.795  *^ 
120 

48.675 


376 
308 
406 
407 
806 

381 
357 
332 
803 
271 

236 
202 
163 
124 
84 


43 


1.192 
1.327 


30.63 
+0.872 


48.522 
48.343 
48.144 
47.933 

47.723 
47.523 
47.348 
47.204 
47.106 

47.063 
47.080 
47.161 
47.309 
47.517 

47.783 
48.098 
48.452 


153 
170 
100 
211 
210 

200 

175 

144 

08 

43 

17 

81 

148 

208 

266 

315 
354 


D«olbift- 
tkm. 


-40  53 


tt 


37.36 
37.57 
38.06 
38.83 
39.83 

41.03 
42.38 
43.84 
45.38 
46.96 

48.57 
50.16 
51.72 
53.23 
54.67 

56.01 
57.22 
58.30 
59.20 
59.90 


21 

40 

77 

100 

120 

135 
146 
154 
158 
161 

150 
156 
151 
144 
134 


121 

106 

00 

70 

48 


7Lilme. 
Mag.  4.0 


Right 


60.38 
60.62  — 
60.61     ^ 


60.31 
59.77 

58.96 
57.94 
56.71 
55.35 
53.91 

52.44 
51.02 
49.72 
48.61 
47.72 

47.12 
46.82 
46.82 


80 

54 

81 

102 
123 
136 
144 
147 

142 
130 
111 


60 

30 
0 


h   m 
15  30 


8 

59.759 
60.061 
60.380 
60.706 
61.031 

61.348 
61.651 
61.936 
62.199 
62.439 

62.653 
62.840 
62.999 
63.129 
63.231 

63.301 
63.341 
63.348  — 
63.323  ^ 

54 

85 


302 
310 
826 
825 
317 

303 
285 
263 
240 
214 


187 
150 
130 
102 
70 

40 


44.205 
1.323 


44.58 
-0.866 


63.269 

63.184 
63.074 
62.942 
62.794 
62.636 

62.477 
62.324 
62.188 
62.078 
62.002 

61.968 
61.981 
62.045 
62.161 
62.327 

62.540 
62.792 
63.074 


110 
132 
148 
158 
150 

158 

136 

110 

76 

34 

13 

64 

116 

166 

213 

282 


Declina- 
tion. 


-14  31 


tt 


11.66 
12.94 
14.29 
15.65 
16.96 

18.17 
19.27 
20.21 
20.97 
21.56 

21.97 
22.21 


128 
135 
136 
131 


110 
04 
76 
50 
41 

34 


22.32  — 
22.31     ^ 


22.20 

22.01 
21.74 
21.43 
21.08 
20.70 

20.29 
19.86 
19.41 
18.94 
18.46 

18.00 
17.56 
17.17 
16.86 
16.66 

16.59 
16.69 
16.99 
17.49 
18.20 

19.10 
20.18 
21.41 


11 
10 

37 
81 
86 

88 
41 

48 
45 

47 
48 
46 

44 

80 
31 
20 

_7 

10 
30 
50 
71 
00 

108 
123 


a  Coioii«  Borealis. 
Mag.  2.3 


Right 


h     m 
15    31 


59.562 
1.033 


12.57 
-0.259 


8 

15.205 
15.495 
15.807 
16.132 
16.460 

16.782 
17.091 
17.381 
17.646 
17.883 

18.089 
18.263 
18.404 
18.509 
18.580 

18.615 
18.617  — 
18.584  " 
18.519  ^ 
18.423  •• 

126 

18.298 
18.149 
17.979 
17.795 
17.603 

17.410 
17.224 
17.056 
16.913 
16.803 


200 
812 
325 
328 
822 

300 
200 
265 
287 
206 

174 

141 

106 

71 

35 


140 
170 
184 
102 
108 


186 
168 
148 
UO 
68 

16.735  ^ 

16.715  — 

16.747   ^ 

16.832  ^ 

16.970  ^ 
188 


17.158 
17.390 
17.660 


382 
370 


DMllna- 
tMm. 


+26  58 


It 


61.97 
59.39 
57.12 
55.22 
53.78 


258 
227 
100 
144 


207 


52.85 
52.44  — 
52.54  ^® 
63.16  •^ 
64Ja*« 

148 

66.71 
6^.61  "^ 
59.58 
61.80 
64.11  ** 

66.43 
68.68 
70.79  ^ 
72.72  ^ 
74.40  ^^ 

141 

7^-»l  110 

76.91  ^ 
77.66  ^ 
78.08 
78.13  — 


77.80 
77.10 
76.04 
74.63 
72.86 

70.78 
68.42 
65.81 
63.03 
60.13 

67.20 
64.38 
61.61 


70 
106 
141 
177 
306 


361 
378 
300 


373 


16.471 
1.122 


71.37 
+0.608 


Df  a,  Dwa 
D^5,  Du.5 


+0.04 
-0.2 


+0.04 
-0.8 


+0.08 
-0.2 


-0.04 
-0.8 


+0.07 
-0.2 


-0.01 
-0.8 


+0.06 


+0X» 


440 


APPARENT  PLACES  OP  STAE8,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinffton 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
85.9 


Mean  Place 
Sec  $t  Tan  6 


f  Cof .  Bor.  teq, 
Mag.  5.1 


RiKbt 
Ascension. 


h     m 
15    36 


8 

19.137 
19.437 
19.764 
20.108 
20.458 

20.806 
21.141 
21.455 
21.744 
22.001 

22.223 
22.410 
22.557 
22.663 
22.730 

22.757 
22.744 
22.694 
22.606 
22.483 

22.330 
22.150 
21.947 
21.729 
21.502 

21.275 
21.055 
20.854 
20.679 
20.539 


800 
S27 
944 

350 
848 

885 

814 
380 
367 
222 

187 

147 

106 

67 

27 


13 

50 

88 

128 

153 

180 
203 
218 
227 
227 


220 

201 

175 

140 

05 

20.444 

20.401  — 

20.412   " 

20.482  ^ 

20.610  ^ 
183 


20.793 
21.027 
21.304 


234 

277 


Dedinft- 
tion. 


+36  53 


// 


42.10 
39.33 
36.94 
34.99 
33.57 


277 
238 
105 
142 

86 


32.71^ 
32.44  — 
32.75  ^^ 
33.62  ^ 
35.00^^ 

183 

36.83 

210 
244 
263 
270 
270 


39.02 
41.46 
44.09 
46.79 

49.49 
52.08 
54.51 
56.71 
58.62 


250 
243 
220 
191 
156 


120 
80 


60.18 
61.38 
62.18  33 
62.56  — 
62.51     * 

46 

62.05 
61.15 
59.83 
58.11 
56.01 


53.56 
50.83 
47.84 
44.69 
41.45 

38.21 
35.06 
32.12 


00 
132 
172 
210 
245 

273 
200 
315 
824 
824 

318 
2M 


19.671 

1.250 


53.18 
+0.751 


+0.04 
-0.2 


+0.03 
-0.8 


a  Sexpentls. 

Mag.  2.8 


Right 
Ascension. 


h  m 
15  40 


8 

16.605 
16.883 
17.179 
17.48^ 
17.797 

18.100 
18.393 
18.669 
18.925 
19.158 

19.364 
19.545 
19.698 
19.822 
19.917 

19.981 
20.014 


278 
296 
309 
800 
303 

203 
276 
256 
233 
206 


181 

153 

124 

95 

64 

33 
20.017  — 

19.988  ^ 
50 

86 

113 
133 
151 
160 
163 

180 

144 

121 

01 

62 


19.929 

19.843 
19.730 
19.597 
19.446 
19.286 

19.123 
18.964 
18.820 
18.699 
18.608 

18.556 
18.549  — 
18.590  *^ 
18.681  ®^ 
18.821  ^^ 

186 

19.007 
19.238^ 
19.492  ^ 


Declina- 
tion. 


+  6  40 


tt 


42.43 
40.39 
38.48 
36.78 
35.33 

34.20 
33.43 
33.00 
32.95  — 
33.25  ^ 

61 

33.86 


204 
191 
170 
145 
113 


77 
43 


34.73 
35.83 
37.08 
38.43 

39.84 
41.26 
42.63 
43.93 
45.10 

46.14 
47.03 
47.74 
48.27 
48.59 

48.71 
48.60 
48.26 
47.69 
46.87 

45.79 
44.49 
42.95 
41.21 
39.30 

37.27 
35.18 
33.10 


87 
110 
125 
135 
141 

142 
137 
130 
117 
104 


71 
63 
32 
12 

11 
34 
67 
82 
106 

130 
154 
174 
191 
208 

200 
208 


16.608 
1.007 


46.62 
+0.117 


+0.06 
-0.2 


0.00 
-0.8 


fi  Seipentii. 
Mag.  3.7 


Right 
Ascension. 


h      m 
15    42 


s 
26.827 
27.102 
27.398 
27.708 
28.020 

28.327 
28.625 
28.905 
29.164 
29.400 

29.609 
29.791 
29.943 
30.064 
30.155 


275 
296 
310 
312 
307 

298 
280 
250 
236 
200 


182 

152 

121 

91 

58 


30.213 

30.239  — 
30.234     * 


38 
09 
96 

124 
144 
161 
172 
174 

168 
156 
133 
101 
62 


28.636 
28.618  — 
28.649  ^^ 
28.731  ^ 
28.863^ 

180 


30.196 
30.127 

30.031 
29.907 
29.763 
29.602 
29.430 

29.256 
29.088 
28.932 
28.799 
28.698 


29.043 
29.264 
29.520 


221 
256 


Declina- 
tion. 


+15  40 


n 


232 
211 
184 
148 
100 


65 


2167 

19.35 
17.24 
15.40 
13.92 

12.83 
12.18  ,, 
11.97  — 
12.20  ^ 
12.83  ® 

99 

13.82 
15.13 
16.67 
18.40 
20.22 

22.09 
23.93 
25.69 
27.33 
28.81 

30.07 

31.11 

31.90 

32.44^ 

32.69  — 
3 


131 
154 
173 
182 
187 

184 
176 
164 
148 
126 

104 
79 
64 


32.66 
32.32 
31.69 
30.77 
29.54 


28.03 
26.25 
24.23 
22.01 
19.64 

17.18 
14.70 
12.29 


84 

63 

92 

128 

151 

178 
202 
222 
287 
246 

248 
241 


26.951 
1.039 


27.91 
+0.281 


+0.05 
-0.2 


+0.01 
-0.8 


K  Serpentis. 
Mag.  4.3 


Right 
Aacenskm. 


h      m 
15    45 


s 

5.387 
5.661 
5.957 
6.267 
6.581 

6.891 
7.190 
7.474 
7.736 
7.975 

8.187 
8.371 
8.524 
8.646 
8.738 


274 
296 
310 
314 
310 


299 
284 
262 
239 
212 

184 

153 

122 

92 

58 


8.796 

8.821  — 
8.814     ^ 


8.774 
8.703 

8.603 
8.476 
8.327 
8.161 
7.985 

7.805 
7.630 
7.470 
7.331 
7.224 


40 

71 

100 

127 
149 
166 
176 
180 

175 
160 
139 
107 
69 


7.155   ^ 

7.132  — 

7.158   ^ 

7.234   "* 

7.362  ^^ 
175 

7.537 
7.755  ^ 
8.010  ^ 


Dedinap 
tion. 


+  18   23 


f/ 


20.17 
17.77 
15.60 
13.72 
12.22 

11.14 
10.52  ^. 
10.36  — 
10.66  ^ 
11.39  ^' 

110 
12.49 


240 
217 
188 
150 
108 


62 


142 
169 
185 
196 
200 


13.91 

15.60 
17.45 
19.41 

21.41 
23.38 
25.27 
27.01 
28.67 

29.92 
31.01 
31.83 
32.38   ^ 
32.62  — 

7 

32.55 
32.16 
31.46 
30.43 
29.11 


197 
180 
174 
156 
135 

109 
82 
55 


27.48 
25.58 
23.42 
21.08 
18.58 

15.99 
13.42 
10.92 


39 

70 

103 

132 

163 

190 
216 
234 
250 
250 

257 
250 


5.563 
1.054 


26.88 
+0.332 


+0.05 
-0.2 


+0.01 
-0.8 


APPARENT  PLACES  OE  STARS,  1919. 


441 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlDffton 
llMiiTune. 


Jan.  0.9 
10.9 
20.8 
80.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


/I  Seipentta. 
Mag.  3.6 


Right 


h  m 
15  45 


B 

23.530 
23.810 
24.108 
24.418 
24.730 

25.035 
25.331 
25.611 
25.871 
26.110 

26.324 
26.514 
26.676 
26.812 
26.917 


280 
208 
310 
812 
305 

296 
280 
260 
239 
214 

190 
162 
136 
105 
76 


26.993 

27.039 

27.052  — 

27.034   ^* 

26.986  ^ 
79 


26.907 
26.803 
26.674 
26.529 
26.373 

26.212 
26.056 
25.913 
25.793 
25.703 

25.652 

25.646  — 

25.689  *^ 

25.782   ^ 

25.925  "^ 
187 

26.112 


104 
129 
145 
156 
161 


156 

143 

120 

90 

51 


26.340 
26.601 


228 

261 


Dediiuk 
tkm. 


-  3  10 


tt 


61.28 
62.95 
64.57 
66.10 
67.47 

68.62 

69.53 

70.16 

70.51 

70.60  — 
17 

70.43 

70.05 

69.48 

68.76 

67.94 


167 
162 
153 
137 
115 


91 
63 
35 


67.06 

66.15 
65.24 
64.35 
63.51 

62.74 
62.05 
61.45 
60.94 
60.54 

60.26 
60.12 
60.12 
60.29 
60.64 

61.17 
61.92 
62.87 
64.04 
65.37 

66.87 
68.48 
70.15 


88 

67 
72 
82 
88 

91 
91 
89 

84 

n 

69 
60 
51 
40 
28 

14 

0 

17 

36 

63 

75 

«5 

117 

133 

150 

161 
167 


12  H.  Dxaoonii. 
Mag.  5.1 


Rigbt 


15    45 


8 

23.57 
23.98 
24.44 
24.95 
25.48 

26.02 
26.55 
27.06 
27.52 
27.93 

28.26 
28.54 
28.74 
28.87 
28.91 

28.88 
28.78 
28.59 
28.35 
28.05 

27.69 
27.30 
26.87 
26.42 
25.95 

25.49 
25.04 
24.63 
24.25 
23.93 

23.67 
23.50 
23.42 
23.43 
23.53 

23.72 
24.00 
24.37 


41 

46 
51 
53 
54 

53 
51 
46 
41 
33 

28 

20 

13 

4 

3 

10 
19 
24 
80 
86 

80 
43 
45 
47 
46 

45 
41 
88 

82 

26 

17 

8 

1 

10 
19 

28 
37 


DecUxuk 
tion. 


+62  50 


tt 


44.35 
41.41 
38.93 
37.02 
35.73 

35.10 
35.16 
35.88 
37.23 
39.16 

41.56 
44.33 
47.40 
50.62 
53.90 

57.12 
60.19 
63.04 
65.56 
67.70 

69.41 
70.66 
71.41 


294 
248 
191 
120 
63 


6 

72 

135 

193 

240 

277 
307 
322 
328 
822 

307 
285 
252 
214 
171 

125 
76 


24 

71.65  — 

71.37  * 
80 

70.67 


69.27 
67.48 
65.23 
62.57 

59.54 
56.22 
52.66 
48.97 
45.24 

41.58 
38.10 
34.90 


130 
179 
226 
266 
803 

332 
356 
369 
373 
366 

348 
320 


€  Seipentta. 
Mag.  3.8 


Rlgtat 


h     m 
15    46 


8 

46.593 
46.867 
47.161 
47.468 
47.776 

48.080 
48.374 
48.652 
48.910 
49.148 

49.360 
49.547 
49.706 
49.838 
49.940 

50.012 

50.053 

50.062  — 

50.039  ^ 
52 

82 


274 
294 
307 
306 

304 

204 
278 
258 
238 
212 


187 
150 
132 
102 
72 

41 


49.987 

49.905 
49.796 
49.665 
49.517 
49.357 

49.193 
49.034 
48.887 
48.763 
48.668 


100 
131 
148 
160 
164 

160 

147 

124 

06 

66 


48.613  ^ 
48.601  — 
48.637  * 
48.723  * 
48.858  *** 

181 

49.039 


49.261 
49.516 


222 
266 


Dedliuk 
tkm. 


+  4  43 


tr 


196 
185 
167 
143 
114 


80 
47 


11.51 
9.55 
7.70 
6.03 
4.60 

3.46 
2.66 

21»  10 
2.09  — 

2.31   " 
52 

2.83 
3.62 
4.62 
5.79 
7.05 


8.38 

9.71 

11.03 

12.26 

13.39 

14.41 
15.28 
15.99 
16.53 
16.89 

17.05 
17.01 
16.75 
16.28 
15.56 

14.62 
13.43 
12.03 
10.41 
8.62 

6.71 
4.72 
2.73 


79 
100 
117 
126 
133 

133 
132 
123 
113 
102 

87 
71 
54 
86 
16 

4 

26 
47 
72 
04 

110 
140 
162 
179 
101 

100 
100 


f  XTraa  Hinozis. 
Mag.  4.3 


Rigtat 


h     m 
15    46 


8 

49.14 
49.89 
50.78 
51.77 
52.84 

53.93 
55.01 
56.04 
56.99 

57.81 

58.50 
59.03 
59.38 


75 
80 

00 
107 
100 

108 

108 

05 

82 

60 

53 
35 


59.54  — 

59.52    ^ 

20 


59.32 
58.95 
58.43 
57.75 
56.95 

56.04 
55.05 
54.00 
52.90 
51.79 

50.69 
49.63 
48.63 
47.72 
46.93 

46.28 
45.78 
45.47 


37 

52 
68 
80 
01 

00 
105 
110 
111 
110 

106 

100 

01 

79 

65 

50 
81 


tton. 


12 

45.35  — 

45.43    * 
29 

45.72 

46.19 

46.85 


47 
66 


+78     2 


ft 


24.67 
21.87 
19.56 
17.82 
16.71 

16.29 
16.53 
17.44 
18.97 
21.04 

23.57 
26.45 
29.59 
32.86 
36.15 

39.36 
42.38 
45.16 

47.58 


280 
281 
174 
111 
42 


24 

91 

153 

207 

258 

288 
314 
327 
329 
321 

302 
278 
242 

49.60^ 
158 

51.18 
52.28 
52.87 
52.93  — 
52.48 


110 

50 

6 

46 
98 


51.50 
50.03 
48.09 
45.72 
42.95 

39.83 
36.45 
32.87 
29.19 
25.49 

21.91 
18.52 
15.47 


147 
194 
237 
277 

312 

• 
338 

358 

368 

870 

358 

330 
306 


Mean  Place 
Sec  a,  Tan  a 


23.463 
1.002 


59.66 
-0.056 


25.684 
2.191 


58.31 
+1.950 


46.602 
1.003 


14.98 
+0.083 


55.296 
4.827 


89.38 
+4.722 


Df«9D«*a 


+0.06 
-0.2 


0.00 
-0.8 


+0.02 
-0.2 


+0.07 
-0.8 


+0.06 
-0.2 


0.00 


-0.04 


+0.17 
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Washington 
Mean  Time. 


Jan.  0.9 
10.9 
20.8 
80.8 

Feb.    9.8 


Mar. 


19.8 
1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


Mean  Place 
Sec  5f  Tan  S 


c  Connue  Bmrealls. 
Mag.  4.2 


Right 


h  m 
15  54 


8 

13.595 
13.868 
14.167 
14.482 
14.805 

15.127 
15.441 
15.738 
16.017 
16.269 

16.495 
16.690 
16.853 
16.981 
17.076 


373 
299 

315 
323 
322 

314 
297 
279 
2S2 
220 


195 

163 

128 

95 

58 


BeeUna- 
tion. 


17.134 
17.157  — 
17.143  " 


17.095 
17.012 

16.898 
16.756 
16.589 
16.405 
16.208 

16.007 
15.810 
15.625 
15.464 
15.333 


48 

83 

114 

142 
167 
184 
197 
201 

197 
185 
161 
131 
91 


15.242 
15.197  — 
15.202  * 
15.261  *® 
15.373  "^ 

164 


15.537 
15.747 
15.996 


210 
249 


+27    6 


ft 


33.84 
31.20 
28.83 
26.84 
25.28 

24.22 
23.68 
23.68 
24.19 
25.18 

26.59 
28.37 
30.44 
32.69 
35.06 

37.46 
39.82 
42.07 
44.14 
45.99 

47.57 
48.84 
49.79 
50.38   ^ 

23 

50.61  — 

15 

50.46 
49.93 
49.04 
47.77 
46.14 


264 
237 
199 
156 
106 


54 

0 

51 

99 

141 

178 
207 
226 
237 
240 

236 
225 
207 
185 
158 

127 
95 
50 


0  Sooipii. 

Mag.  2.5 


Right 
Ascension. 


44.18 
41.92 
39.40 
36.67 
33.81 

30.88 
27.99 
25.21 


53 

80 
127 
163 
196 

226 
252 
273 
286 
293 

289 
278 


13.973 

1.123 


41.85 
+0.512 


h     m 
15    55 


8 

32.540 
32.841 
33.162 
33.496 
33.833 

34.167 
34.491 
34.799 
35.090 
35.359 

35.604 
35.823 
36.016 
36.179 
36.312 


301 
321 
334 
337 
334 

324 
308 
201 
269 
245 

219 
193 
163 
133 
100 


36.412 

36.477 
36.507  — 
36.503    * 


Dedina- 
tion. 


41 
74 

106 
131 
153 
160 
173 

170 
156 
132 
100 
58 

35.031  — 
35.074  *^ 
35.172  ^ 
35.322^^ 

200 


36.462 

36.388 
36.282 
36.151 
35.998 
35.829 

35.656 
35.486 
35.330 
35.198 
35.098 

35.040 


35.522 
35.766 
36.045 


244 
279 


-22  23 


If 


28.89 
29.69 
30.62 
31.63 
32.68 

33.74 
34.75 
35.70 
86.55 
37.30 

37.94 
38.48 
38.93 
39.29 
39.58 

39.78 
39.94 
40.04 
40.07 
40.04 

39.95 
39.78 
39.52 
39.20 
38.79 

38.31 
37.78 
37.21 
36.64 
36.09 

35.61 
35.23 
35.01 
34.94  — 
35.07   ^^ 

34 

35.41 
35.93 
36.64 


80 

93 

101 

106 

106 

101 
95 
85 
75 
64 

54 
45 
86 
29 

20 

16 

10 

3 

3 
9 

17 
26 
32 
41 
48 

53 
57 
57 
55 

48 

38 
22 


tfDxaoonis. 
Mag.  4.1 


Right 
Ascension. 


52 
71 


h    m 
16    0 


32.417 
1.082 


31.98 
-0.412 


s 
20.398 
20.749 
21.156 
21.603 
22.074 

22.556 
23.032 
23.489 
23.916 
24.299 

24.632 
24.905 
25.117 
25.261 
25.339 

25.349 
25.292 
25.171 
24.990 
24.753 

24.466 
24.137 
23.773 
23.384 
22.980 

22.572 
22.174 
21.796 
21.453 
21.156 


351 

407 
447 
471 
482 

476 
457 
427 
383 
333 

273 

212 

144 

78 

10 

57 
121 
181 
237 
287 

829 
364 
389 
404 
406 

398 
378 
343 
297 
237 


20.919  ^^^ 

20.748 

20.656 

20.646  — 

20.720   ^* 
159 

20.879 
21.119  ^° 
21.430  ^" 


Declina- 
tion. 


+58  46 


tf 


40.23 
37.18 
34.57 
32.47 
80.98 


305 
261 
210 
149 


38.28 
41.25 
44.42 
47.68 

50.94 
54.09 
57.03 
59.69 
62.02 


30.15 
29.98  — 
30.50  ^ 
31.64  "* 
33.38  "* 

224 

35.62 

266 
297 
317 
326 
326 

315 
294 
266 
233 
192 

^•^100 

66.42  ^^ 
66.93  — 
66.91    ^ 

52 

66.39 
104 

162 
199 
243 
281 

316 
341 
360 
368 
365 


j9Soozpil. 
Mag.  2.9 


Right 


65.35 
63.83 
61.84 
59.41 

56.60 
53.44 
50.03 
46.43 
42.75 

39.10 
35.59 
32.32 


351 
327 


22.222 
1.929 


52.48 
+1.650 


h  m 
16  0 


8 

43.503 
43.795 
44.109 
44.434 
44.765 

45.093 
45.412 
45.716 
46.003 
46.270 

46.515 
46.734 
46.928 
47.092 
47.227 

47.330 
47.399 
47.434 
47.434 
47.397 

47.327 
47.228 
47.099 
46.950 
46.785 

46.614 
46.446 
46.290 
46.156 
46.054 


298 

314 
325 
331 
t28 

319 
304 
287 
267 
245 


219 
194 
164 
135 
103 

09 

35 

0 

37 

70 

99 
129 
149 
165 
171 

168 
156 
134 
102 
61 


45.993 

45.978  — 

46.014  ^ 

46.104  ^ 

46.247  ^^ 
191 

46.438 

46.672  ^ 

46.942^ 


tion. 


-19  35 


If 


2.48 
3.38 
4.38 
5.43 
6.50 

7.54 

8.50 

9.37 

10.11 

10.74 

11.24 
11.61 
11.88 
12.06 
12.15 

12.19 
12.17 
12.11 
12.00 
11.85 

11.66 
11.41 
11.11 
10.77 
10.38 

9.94 
9.48 
9.00 
8.54 
8.13 

7.80 
7.59 


90 
100 
106 
107 
104 

96 
87 
74 
68 
50 

87 

27 

18 

9 

4 

2 

6 

11 

15 

19 

25 
SO 
84 
SO 
44 

46 
48 
46 

41 
88 

21 


7.52  — 
7.62   ^^ 


7.91 

8.38 
9.05 
9.87 


29 

47 

67 
82 


43.408 
1.061 


5.00 
-0.356 


IV5,  D»d 


+0.05 
-0.2 


+0.02 
-0.9 


+0.07 
-0.2 


-0.01 
-0.9 


+0.02 
-0.2 


+0.06 
-0.^ 


+0.07 


-0.01 
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APPAKENT  PLACES  OP  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


'aahtngtop 
BaaTmw. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 


Mar. 


19.8 
1.7 
11.7 
21.7 
31.7 


Apr. 


10.6 
20.6 
30.6 
May  10.5 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


Mean  Place 
Seca,Tan5 


€  Ophinohl. 
Mag.  3.3 


Bight 
AsotDsion. 


h     m 
16    14 


s 

1.983 
2.246 
2.531 
2.831 
3.139 

3.446 
3.746 
4.035 
4.310 
4.567 

4.803 
5.016 
5.207 
5.368 
5.502 

5.606 

5.678 

5.717 

5.722  — 

5.693   ® 
61 

5.632 

5.540 

5.420 

5.279 

5.123 

4.956 
4.791 
4.635 
4.497 
4.388 


263 
285 
300 
30B 
307 


300 
280 
275 
257 
236 


213 
191 
161 
134 
104 

7i 
39 


92 
120 
141 
156 
167 

165 
156 
138 
109 
74 


^•31^    31 

4.283  — 

4.300   " 

4.366  ^ 

4.481  ''' 
163 

4.644 

4.850^ 

5.090^ 


Dedina- 
tlon. 


-  4  29 


tr 


46.15 
47.68 
49.17 
50.58 
51.85 

52.92 

53.77 

54.35 

54.67 

54.74  — 
19 

54.55 

54.15 

53.57 

52.84 

52.01 


153 
149 
141 
127 
107 


85 
58 

32 


51.12 
50.21 
49.29 
48.40 
47.57 

46.79 
46.10 
45.49 
44.97 
44.56 

44.26 

44.08 

44.03  — 

44.12     ^ 
26 

42 


40 
58 
73 
83 
89 

91 
92 
89 
83 

78 

69 
61 
52 
41 
30 

18 


44.38 

44.80 
45.41 
46.22 
47.21 
48.39 

49.72 
51.16 
52.66 


61 

81 

99 

118 

133 

144 
150 


2.014 
1.003 


45.65 
-0.079 


IVa,  D«a        +0.06  0.00 

CW/  2W      f-'0,2  "0,9 


irSooipll. 
Mag.  3.1 


Aaosostoo. 


h     m 
16    16 


298 
317 
338 
340 
341 


334 
322 
306 
289 
266 


8 

15.752 
16.045 
16.362 
16.695 
17.035 

17.376 
17.710 
18.032 
18.338 
18.627 

18.893 
19.136 
19.351 
19.540 
19.697 

19.820 

19.910 

19.961 

19.974  — 

19.950  ^ 
63 

19.887 

19.791 

19.663 

19.511 

19.339 

19.158 
18.977 
18.807 
18.657 
18.539 


243 
215 
189 
157 
123 

90 
51 


96 
128 
152 
172 

181 

181 
170 
150 
118 

78 


18.461 
18.430  — 
18.452  ^ 
18.530   ^® 
18.662  ^^ 

184 

18.846 


19.077 
19.346 


231 
269 


DediDft- 
tfcm. 


-25  23 


// 


54.62 
55.13 
55.80 
56.56 
57.40 

58.26 
59.12 
59.95 
60.73 
61.43 

62.07 
62.63 
63.13 
63.57 
63.95 

64.28 
64.57 
64.82 
65.00 
65.14 

65.21 
65.20 
65.10 
64.89 
64.59 

64.19 
63.71 
63.15 
62.54 
61.92 

61.32 
60.78 
60.34 
60.05 
59.92 

59.97 
60.21 
60.63 


51 
67 
76 
84 
86 

86 
83 
78 
70 
64 

56 
50 
44 

38 
83 

29 
25 
18 
14 

7 

1 

10 
21 
30 
40 

48 
56 
61 
62 
60 

54 
44 
29 
13 

5 

24 
42 


15.705 
1.107 


58.44 
-0.475 


+0.07 
-0.2 


-0.01 
-0.9 


r  Heronlis. 
Mag.  3.9 


Right 
AsoensiDn. 


h     m 
16    17 


8 

17.249 
17.530 
17.853 
18.207 
18.580 

18.962 
19.342 
19.712 
20.060 
20.381 

20.668 
20.915 
21.120 
21.279 
21.390 


281 
323 
354 
378 
382 

380 
370 
348 
321 
287 


247 
205 
150 
111 
62 


21.452 

21.465  — 
21.427  ^ 
21.343  ®* 
21.212  **^ 

172 

21.040 


20.831 
20.589 
20.321 
20.037 

19.745 
19.454 
19.176 
18.921 
18.701 

18.524 
18.399 
18.335 
18.335 
18.400 

18.530 
18.724 
18.973 


209 
242 
268 
284 
292 


291 
278 
255 
220 
177 


125 

64 

0 

65 

130 

194 
249 


D«diii»- 
tion. 


+46  29 


n 


70.75 
67.68 
64.96 
62.70 
60.97 


307 
272 
226 
173 
113 


59.84 

59.36  — 
59.50  " 
60.27  ^ 
61.63  ^^ 

187 


63.50 
65.82 
68.48 
71.37 
74.42 

77.51 
80.54 
83.44 
86.11 
88.51 

90.56 

92.23 

93.47 

94.25  3, 

94.57  — 
16 

94.41 

93.76 

92.64 

91.06 

89.04 


232 
266 
289 
305 
309 

303 
290 
267 
240 
205 


167 
124 

78 


86.62 
83.85 
80.77 
77.47 
74.03 

70.54 
67.11 
63.86 


65 
112 
158 
202 
242 

277 
308 
330 
344 
349 

343 
325 


18.362 

1.453 


80.14 
+1.054 


+0.04 
-0.2 


+0.03 
-0.9 


y  Herenlia. 
Mag.  3.8 


RJght 


h     m 
16    18 


8 

20.442 
20.692 
20.969 
21.264 
21.571 

21.879 
22.183 
22.477 
22.756 
23.015 

23.252 
23.464 
23.648 
23.802 
23.925 


250 
277 
205 
807 
306 

304 
204 
279 
250 
237 


212 
184 
154 
123 

90 


24.015 
24.070 
24.090  — 
24.074   ^* 
24.024   ^ 

84 

23.940 

115 

141 

165 

180 

188 


23.825 
23.684 
23.519 
23.339 

23.151 
22.962 
22.782 
22.621 
22.485 

22.386 
22.329 


180 
180 
161 
136 
00 

57 
9 


22.320  — 
22.361  *^ 
22.454  •^ 

143 
22.597 
22.783  ^^ 
23.010  ^ 


tko. 


+19  20 


ft 


27.66 
25.21 
22.95 
20.99 
19.40 


2i5 
226 
196 
UO 
119 


1S.21  ^ 
17.49  '^ 
17.24- 
17.47  ^ 
18.15  ® 

109 

19.24 


20.67 
22.40 
24.34 
26.42 

28.56 
30.70 
32.77 
34.72 
36.50 

38.06 
39.38 
40.43 
41.18 
41.62 

41.75 
41.54 
41.01 
40.14 
38.95 

37.44 
35.64 
33.57 
31.29 
28.83 

26.25 
23.66 
21.13 


143 
173 
194 
206 
214 


214 
207 
195 
178 
156 


132 

106 

75 

44 

13 

21 

53 

87 

119 

151 

180 
207 
228 
246 
2S8 

250 
258 


20.767 
1.060 


32.74 
+0.351 


+0.05 
-0.2 


+0.01 
-0.9 
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Washinston 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


aSooipii. 
(ArUares,) 
Mag.  1.2 


Right 
Aaoension. 


h     m 
16    24 


8 

26.287 
26.575 
26.890 
27.221 
27.562 

27.904 
28.241 
28.568 
28.881 
29.176 

29.451 
29.702 
29.928 
30.125 
30.291 

30.424 
30.522 
30.582 


288 
31fi 
331 
341 
342 

337 
327 
313 
296 
275 

251 
226 
197 
166 
133 

98 
60 


21 

30.603  — 
30.584   ^® 

58 


30.526 
30.433 
30.308 
30.156 
29.983 


29.801 
29.616 
29.441 
29.286 
29.161 


93 
125 
152 
173 
182 

185 
175 
155 
125 
86 


29.075 

29.037  — 

29.051   " 

29.120   ^ 

29.244  ^^ 
177 

29.421 

29.645  ^ 

29.909^ 


Dedina* 
tkm. 


-26  15 


tf 


8.08 
8.49 
9.05 
9.73 
10.48 

11.27 
12.06 
12.82 
13.54 
14.21 

14.82 
15.37 
15.87 
16.31 
16.71 

17.07 
17.40 
17.68 
17.92 
18.10 

18.22 
18.27 
18.22 
18.07 
17.81 

17.45 
16.99 
16.45 
15.85 
15.21 

14.59 
14.01 
13.52 
13.16 
12.96 

12.92 
13.06 
13.39 


41 
66 
68 
75 
79 

79 
76 
72 
67 
61 

56 

50 
44 

40 
36 

33 
28 
24 
18 
12 

5 

5 
15 
26 
36 

46 
54 

60 
64 
62 

58 
49 
86 
20 
4 

14 
33 


p  Seroolis. 
Mag.  2.8 


Right 
Asemslon. 


h     m 
16    26 


2U 
271 
293 
306 

309 

306 
298 
285 
265 
245 


219 
192 
162 
129 
97 


61 


8 

43.791 
44.035 
44.306 
44.599 
44.905 

45.214 
45.520 
45.818 
46.103 
46.368 

46.613 
46.832 
47.024 
47.186 
47.315 

47.412 
47.473  ^ 
47.497  — 
47.484  ^^ 
47.437 

47.354 
47.238 
47.095 
46.928 
46.743 

46.549 
46.353 
46.165 
45.994 
45.849 

45.739 

45.670 

45.649  — 

45.679  ^ 

45.760  " 
132 

45.892 

46.071  ^^ 

46.290  ^" 


47 
83 

116 
143 
167 
185 
194 

196 
188 
171 
145 
110 

60 


tkm. 


+21  39 


tf 


49.58 
47.05 
44.72 
42.69 
41.04 


253 
238 
203 
165 
122 


39.82 
39.07 


75 


25 
38.82  — 

39.07   ^ 

39.78   ^^ 
115 

40.93 

151 
182 
204 
219 
227 


42.44 
44.26 
46.30 
48.49 


50.76 
53.03 
55.23 
57.30 
59.20 

60.87 
62.29 
63.42 
64.24 
64.74 

64.90 
64.71 
64.17 
63.29 
62.06 

60.51 
58.65 
56.51 
54.14 
51.58 

48.93 
46.25 
43.63 


227 
220 
207 
190 
167 

142 

113 

82 

50 

16 

19 
54 

88 
123 
155 

186 
214 
237 
256 
265 

268 
262 


X  Ophiiiolii. 

Mag.  3.8 


Rli^ 
Afloeosnn. 


h     m 
16    26 


247 
272 
290 
299 

301 


8 

49.476 
49.723 
49.995 
50.285 
50.584 

50.885 
51.183 
51.472 
51.748 
52.007 

52.247 
52.465 
52.660 
52.829 
52.970 

53.080 

53.158 

53.204   ^^ 

53.214  — 

53.190  ^ 
57 


53.133 
53.044 
52.926 
52.786 
52.627 

52.458 
52.287 
52.124 
51.976 
51.855 


298 
280 
276 
259 
240 

218 
195 
169 
141 
110 


78 
46 


89 
118 
140 
150 
160 

171 
163 
148 
121 
88 


Declina- 
tion. 


+  29 


/» 


178 
171 
156 
137 
110 


80 
49 


35.48 
33.70 
31.99 
30.43 
29.06 

27.96 
27.16 

26.67  ^^ 
26.51  — 

26.68  " 

46 

27.14 
27.87 
28.81 
29.92 
31.15 


•32.45 
33.77 
35.07 
36.31 
37.46 

38.50 
39.42 
40.18 
40.79 
41.24 

41.51  ^ 
41.60  — 
41.51     * 


73 

94 

111 

123 

130 

132 
130 
124 
115 
104 

92 
76 
61 
45 
27 


51.767  ^3 

51.719  — 

51.720  ^ 

51.768  ^ 
51.866  ^ 

146 

52.012 


52.199 


187 


52.425  ** 


41.22 
40.71 

39.98 
39.04 
37.89 
36.54 
35.01 

33.33 
31.57 
29.77 


29 

51 
73 

94 
115 
135 
153 
168 

176 
180 


A  Diaoonis. 
Mag.  5.0 


Right 


h     m 
16    28 

8 

4.60 
4.99  * 
5.48 
6.03 
6.64 


7.29 
7.95 
8.59 
9.21 
9.78 

10.28 
10.70 
11.02 
11.26 
11.40 

11.44 
11.37 
11.21 
10.94 
10.60 

10.17 
9.68 
9.14 
8.55 
7.93 

7.30 
6.67 
6.07 
5.50 
4.98 

4.54 
4.19 
3.95 
3.80 
3.78 

3.88 
4.09 
4.43 


40 
66 

61 
65 

66 

64 
62 
67 
50 

42 
82 
34 
14 
4 

7 
16 
27 
34 
43 

49 
54 
50 
6U 
63 

63 
60 
57 
52 
44 

35 

24 

15 

2 

10 

21 
34 


DeeUnft- 


+68  56 


It 


26.02 
22.82 
20.02 
17.72 
16.00 


S» 

280 
230 
173 
108 

14.92  ^ 

39 

14.53-^ 
14.81  ® 
15.77  ^ 
17.34  ^" 

211 


19.45 
22.03 
24.97 
28.15 
31.48 

34.85 
38.15 
41.29 
44.20 
46.77 

48.97 
50.74 
52.04 
52.84 


258 

2M 
318 
333 
337 

330 
314 
391 
2S7 
220 


in 

130 
80 


28 

63.12  — 

23 

52.89 


52.13 
50.86 
49.09 
46.86 

44.21 
41.19 
37.87 
34.32 
30.65 

26.95 
23.35 
19.96 


76 

127 

in 

223 
265 

302 
332 
355 
367 
370 


360 


Mean  Place 
Sec  8,  Tan  « 


26.272 
1.115 


12.06 
-0.493 


+0.07 
-0.2 


-0.01 
-0.9 


44.186 
1.076 


54.58 
+0.397 


49.602 
1.001 


36.92 
+0.038 


8.068 
2.783 


36.27 
+2.596 


+0.05 
-0.2 


+0.01 
-0.9 


+0.06 
-0.2 


0.00 
-0.9 


0.00 
0.2 


+0.07 
-0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MMnTune. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 


Mar. 


19.8 
1.8 
11.7 
21.7 
31.7 


Apr. 


10.6 
20.6 
30.6 
May  10.6 
20.5 

30.5 

June    9.5 

19.5 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.8 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


Mean  Place 
8ec<,Tan5 


B^Oy  D«#a 


f  Hercnlis. 
Mag.  3.0 


Right 
Ascension. 


h  m 
16  38 


8 

13.280 
13.516 
13.788 
14.085 
14.399 

14.722 
15.046 
15.364 
15.668 
15.955 

16.218 
16.455 
16.661 
16.834 
16.972 


236 
273 
207 
814 
823 

824 
318 
304 
2S7 
963 

237 
200 

173 
188 
100 


17.072   ^ 

17.132  20 

17.152  — 

17.131  ^^ 

17.070   •^ 
08 

16.972 

135 
166 
102 
213 
223 


16.837 
16.671 
16.479 
16.266 

16.043 
15.816 
15.595 
15.391 
16.213 


227 
221 
204 
178 
144 


15.069 

"     100 

14.969 
14.918  — 
14.921  ^ 
14.979  ^ 

112 

15.091 
15.254  ^^ 
15.464  2^^ 


Declina- 
tion. 


+31  44 
49.89 


284 
268 
224 
180 
130 


47.05 
44.47 
42.23 
40.43 

39.13 
38.37 
38.18  — 
38.55  *^ 
39.46  *^ 

141 

40.87 


76 


42.70 
44.88 
47.32 
49.94 

52.65 
55.36 
58.00 
60.48 
62.76 

64.77 
66.48 
67.85 
68.84 
69.44 

69.63 
69.41 
68.78 
67.73 
66.30 

64.48 
62.31 
59.83 
57.10 
54.19 

51.16 
48.13 
45.17 


188 
218 
244 
202 
271 

271 
204 
248 
228 

201 


171 

137 

90 

60 

19 

22 

63 

105 

143 

182 

217 
248 
273 
291 
303 

303 
296 


13.941 
1.176 


55.66 
+0.619 


+0.05 
-0.1 


+0.01 
-0.9 


a  Tziang.  Anst. 
Mag.  1.9 


Right 


h     m 
16    40 


8 

3.44 
4.03 
4.69 
5.41 
6.17 

6.94 
7.72 
8.49 
9.23 
9.94 

10.60 
11.21 
11.74 
12.21 
12.59 

12.88 
13.08 
13.16 
13.16 
13.05 

12.85 
12.56 
12.18 
11.74 
11.26 

10.75 

10.23 

9.73 

9.27 

8.89 

8.59 
8.40 
8.32 
8.37 
8.56 

8.87 
9.28 
9.82 


60 

66 
72 
76 

77 

78 
77 
74 
71 
66 

61 
53 
47 
88 
20 

20 

8 

0 

11 

20 

29 
38 
44 

48 
51 

52 
50 
46 
38 
30 

19 

8 

5 
19 
31 

41 
54 


Dedina- 
tk>n. 


-68  52 


tt 


41.63 
39.88 
38.50 
37.53 

36.84 
37.12 
37.79 
38.82 
40.17 

41.83 
43.74 
45.89 
48.20 
50.64 

53.15 
55.67 
58.15 
60.53 
62.71 

64.66 
66.31 
67.59 
68.46 
68.88 

68.83 
68.30 
67.29 
65.84 
64.00 

61.82 
59.39 
66.79 
64.14 
51.54 

49.07 
46.81 
44.85 


175 

138 

97 

65 

14 


28 

67 

103 

135 

166 

191 
215 
231 
244 
251 

252 
248 
238 
218 
195 

165 
128 

87 
42 

5 

53 
101 
145 
184 
218 

243 
260 
265 
260 
247 


226 
196 


4.408 

2.776 


51.28 
-2.589 


+0.13 . 
-0.1 


-0.06 
-0.9 


ri  Heronlia. 
yag.  3.6 


Right 
Ascension. 


h     m 
16    40 


8 

6.199 
6.442 
6.723 
7.035 
7.367 

7.711 
8.058 
8.399 
8.726 
9.033 

9.316 
9.568 
9.786 
9.966 
10.107 

10.205 
10.269 


343 
281 
812 
832 
344 

347 
341 
327 
307 
283 

252 
218 
180 
141 

98 

54 
9 


10.268  — 
10.233  ^ 
10.154  "^ 

121 


10.033 
9.875 
9.683 
9.464 
9.223 


8.971 
8.715 
8.466 
8.233 
8.029 

7.861 

7.739 

7.669 

7.666  — 

7.703  *^ 
105 


158 
192 
219 
241 
252 

256 
249 
233 
204 
168 

122 
70 


7.808 
7.969 
8.181 


161 
212 


Dedtnar 
tkm. 


+39    4 


n 


25.30 
22.27 
19.53 
17.16 
15.28 

13.94 
13.19 
13.04  — 
13.51  *^ 
14.55  ^^ 

156 

16.11 


303 
274 
237 
188 
134 


75 


18.12 

20.50 
23.16 
26.00 

28.94 
31.87 
34.72 
37.41 
39.86 

42.01 
43.83 
46.28 
46.31 
46.92 

47.08 
46.79 
46.04 
44.86 
43.22 

41.18 
38.79 
36.06 
33.06 
29.88 

26.61 
23.33 
20.18 


201 
238 
266 

284 

294 

203 
286 
200 
244 
216 


182 

145 

103 

61 

16 


29 

76 

119 

163 

204 

239 
273 
300 
318 
327 

828 
315 


7.096 

1.288 


31.88 
+0.812 


+0.04 
-0.1 


+0.02 
-0.9 


Groombzidge  2377. 
Mag.  4.9 


Right 


h     m 
16    43 


8 

43.699 
43.978 
44.316 
44.704 
45.127 

45.575 
46.031 
46.483 
46.919 
47.326 

47.697 
48.023 
48.295 
48.510 
48.663 


879 


433 
448 

456 

452 
436 
407 
371 


S26 

272 

315 

153 

88 

48.751 

48.775  — 

48.732  ^ 

48.627  ^^ 

48.462^** 
223 


48.239 
47.966 
47.649 
47.296 
46.918 

46.625 
46.128 
45.740 
46.375 
45.045 


273 

317 
353 
378 
303 

307 
388 
365 
330 
282 


44.763 

^•^^  156 
44.383 

44.305  — 

44.306  ^ 
80 


44.386 
44.546 
44.781 


160 
235 


Dedina- 

tkXB. 


+56  55 


t$ 


26.58 
23.29 
20.35 
17.86 
15.90 

14.57 
13.88 


13.87  — 
14.52  ^ 
15.80^ 

185 

17.65 


329 
294 

249 
196 
133 


1 


20.00 
22.74 
25.78 
29.01 

32.33 
35.63 
38.82 
41.82 
44.54 

46.94 
48.94 
50.50 
51.59 
52.20 

62.29 
51.87 
50.93 
49.49 
47^ 

45.23 
42.47 
39.37 
36.01 
32.46 

28.82 
25.23 
21.79 


335 
274 
904 
323 
332 

330 
819 
900 
272 
240 


200 

156 

109 

61 

9 

42 

94 

144 

191 

235 

276 
310 
336 
356 
363 

359 
344 


45.621 

1.832 


34.54 

+1.536 


+0.02 
-0.1 


+0.03 
-0.9 
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FOR  THE  UPPBB  TRAM8IT  AT  WASHINGTON. 


452  APPARENT  PLACES  OV  STARS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OE  STARS,  1919. 


453 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was] 


aTune. 


Jan. 


71  SooipAi. 
Mag.  3.4 


Right 
Asoension. 


Feb. 


Mar. 


0.9 
10.9 
20.9 
30.9 

9.8 

19.8 
1.8 
11.7 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.4 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  5,  Tan  a 


h  m 
17  6 


301 
340 
370 
380 
403 


405 
404 
304 
382 
305 


341 
315 
284 
249 
208 


165 

117 

66 


DedtaUk 
tion. 


-43  7 


s 

20.685 
20.986 
21.326 
21.696 
22.085 

22.488 
22.893 
23.297 
23.691 
24.073 

24.438 
24.779 
25.094 
25.378 
25.627 

25.835 

26.000 

26.117 

26.183 

26.198  — 
38 

26.160 

26.072 

25.938 

25.764 

25.557 


/f 


56.03 
55.25 
54.67 
54.31 


78 
58 
36 


14 

54.17  — 
4 


25.329 
25.090 
24.853 
24.632 
24.439 


88 
134 
174 
207 
228 

239 
237 
221 
193 
152 


24.287  ^^ 
24.187  ^^ 
24.147  — 
24.170  ^ 
24.261   " 

154 
24.415 
24.629  ^^* 
24.897  ^ 


54.21 
54.43 
54.80 
55.32 
55.97 

56.73 
57.59 
58.54 
59.57 
60.67 

61.84 
63.02 
64.21 
65.36 
66.48 

67.49 
68.37 
69.07 
69.58 
69.85 

69.88 
69.63 
69.13 
68.37 
67.41 

66.25 
64.96 
63.61 
62.23 
60.91 

59.69 
58.61 
57.71 


22 
37 
&2 
65 
76 

86 

95 

103 

110 

117 

118 
119 
115 
112 
101 

88 
70 
51 
27 
3 

25 
50 
76 
96 
116 

129 
135 
138 
132 
122 

108 
90 


f  DiaconU. 
Mag.  3.2 


Right 
Ajoemskm. 


20.905 
1.370 


62.07 
-0.937 


h    m 
17    8 

8 

29.85 
30.13 
30.50 
30.94 
31.44 

31.98 
32.55 
33.13 
33.70 
34.25 

34.75 
35.20 
35.57 
35.87 
36.10 

36.23 
36.28 
36.24 
36.10 
35.88 

35.58 
35.22 
34.79 
34.31 
33.79 

33.24 
32.68 
32.13 
31.59 
31.10 

30.65 
30.28 
29.98 
29.79 
29.69 

29.69 
29.80 
30.01 


28 
37 
44 
50 
54 

57 
58 
57 
55 
50 

45 

37 
30 
23 
13 

5 

4 

14 
22 

30 

36 
43 

48 
52 
55 

56 
55 
54 
49 
45 

37 
30 
19 
10 
0 

11 
21 


DediDft- 
tion. 


+65  48 


/# 


340 

300 


45.50 
42.10 
39.01 
36.32 
34.15 

32.56 

31.64   ^ 

31.39  — 

31.84   ^* 

32.92  ^^ 
109 

34.61 


217 
159 


92 


aHercolia. 

Var.  3.1-3.9 


Right 


36.83 
39.50 
42.52 
45.76 

49.15 
52.57 
55.93 
59.13 
62.08 


222 
267 
302 
324 

330 


342 
336 
320 
296 
266 


64.74 
67.02 
68.89 
70.28 
71.19 

71.59 
71.47 
70.82 
69.65  ^^^ 


228 

187 

139 

91 

40 

12 
65 


67.98 

65.83 
63.25 
60.28 
57.01 
53.51 

49.88 
46.24 
42.71 


167 
215 


258 
297 
327 
350 
363 

364 
353 


h 
17 


10 


8 

56.804 
57.010 
57.247 
57.510 
57.790 

58.081 
58.376 
58.671 
58.961 
59.240 

59.504 
59.752 
59.978 
60.179 
60.353 


306 
237 
263 
380 
291 


205 
296 
290 
279 
264 


248 
226 
201 
174 
143 


32.982 
2.441 


51.38 
+2.227 


60.496  ^^^ 
60.606  ^ 
60.679  3^ 
60.715  — 
60.713     ^ 

40 


60.673 
60.596 
60.485 
60.345 
60.181 


60.000 
59.811 
59.622 
59.442 
59.284 

59.153 
59.058 
59.006 


59.001  — 

59.045  ^ 
92 

59.137 


77 
111 
140 
164 
181 

189 
189 
180 
158 
131 

95 
52 


59.276 
59.456 


139 
180 


Dediii*- 
tion. 


+14  28 


tt 


52.56 
50.31 
48.20 
46.28 
44.66 

43.39 
42.53 
42.09 
42.09 
42.53 

43.37 
44.58 
46.09 
47.84 
49.77 

51.81 
53.88 
55.93 
57.91 
59.76 

61.44 
62.92 
64.16 
65.16 
65.87 


226 

211 
192 
162 

127 


86 

44 

0 

44 

84 

121 
151 
175 
193 
204 

307 
205 
198 
185 
168 

148 

124 

100 

71 

45 


66.32 

66.47  — 

66.31   ^® 

65.86   ** 

65.11   '^ 
106 


6  KeroQlii. 
Mag.  3.2 


Right 


64.05 
62.72 
61.10 
59.25 
57.19 

54.99 
52.71 
50.42 


133 
162 
185 
206 
220 


228 
229 


h   m 
17  11 


304 
338 
367 
386 
800 

306 
306 
301 
390 
276 


253 
232 
203 
172 
140 


57.199 
1.033 


54.00 
+0.258 


8 

41.636 
41.840 
42.078 
42.345 
42.631 

42.931 
43.239 
43.544 
43.845 
44.135 

44.410 
44.663 
44.895 
45.098 
45.270 

45.410 

45.512 

45.575  ^ 

45.599  — 

45.582  " 
56 

45.526 

45.432 

45.301 

45.142 

44.957 

44.756 
44.546 
44.336 
44.136 
43.956 

43.806 
43.693 
43.624 


102 
63 


94 
131 
159 
185 
301 

210 
210 
200 
180 
150 

113 
69 


20 
43.604  — 

43.634   ^ 
82 

43.716 

43.848  ^^ 

44.023  "* 


Dedlna- 
tkm. 


+24  55 


ft 


59.32 
56.64 
54.15 
51.94 
60.07 

48.64 

47.68  ^^ 

47.26  — 

47.35     • 

47.96  •^ 
106 

49.04 


368 
340 
321 
187 
143 


96 


50.54 
52.40 
54.56 
56.91 

59.39 
61.92 
64.42 
66.83 
69.09 

71.13 
72.92 
74.41 
75.59 
76.43 


150 
186 
216 
236 
248 


253 
250 
241 
226 
204 


179 

149 

118 

84 

48 


76.91  ^^ 
77.02  — 
76.75  ^ 
76.10  ^ 
75.08  '~ 

137 


73.71 
71.97 
69.92 
67.61 
65.07 

62.38 
59.62 
56.88 


174 
205 
231 
254 
269 


276 
274 


42.222 
1.103 


61.90 
+0.465 


+0.09 
-0.1 


-0.01 
-1.0 


0.00 
-0.1 


+0.03 
-1.0 


+0.05 
-0.1 


0.00 


+0.05 


+0.0  L 


454 


APPARENT  PLACES  OF  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


T  Hercnlls. 
Mag.  3.4 


Mean  Place 
Sec  Sy  Tan  6 


Right 
Ascension. 


h     m 
17     12 


Df  a,  Dua 

T>^8y  D<«a 


s 
12.580 
12.786 
13.033 
13.313 
13.621 

13.945 
14.278 
14.612 
14.940 
15.257 

15.554 
15.828 
16.073 
16.285 
16.460 

16.596 

16.690 

16.739 

16.743  — 

16.701   *^ 
86 

16.615 

16.488 

16.323 

16.124 

15.901 


200 
347 
380 
306 
334 

333 
334 
328 
317 
397 


374 
345 
212 
175 
136 


94 
49 


15.659 

15.408 
15.158 
14.918 
14.701 

14.514 
14.368 
14.270 
14.225 
14.236 

14.304 
14.426 
14.601 


127 
165 
199 
223 
242 

251 
350 
340 
317 

187 

146 
98 
45 

11 
68 

133 
175 


Declina- 
tion. 


+36  53 


n 


55.11 
52.07 
49.25 
46.77 
44.70 


304 
3S3 
348 
307 
156 


43.14  ,00 
42.14   ^^ 

41.74  — 

41.93   ^® 


dOphlnohi. 
Mag.  3.4 


42.71 

44.02 
45.82 
48.03 
50.57 
53.33 

56.24 
59.19 
62.11 
64.93 
67.54 

69.92 
71.99 
73.72 
75.07 
76.02 

76.53 

76.60  — 

76.22   ^ 

75.39   *^ 

74.12  '^ 
169 

72.43 

209 

244 

274 

298 

313 


78 
131 

180 
221 
254 
276 
291 

295 
292 
282 
261 
238 

207 

173 

135 

95 

51 


70.34 

67.90 
65.16 
62.18 

59.05 
55.87 
52.74 


318 
313 


13.493 
1.250 


58.84 
+0.751 


Right 
Aaoeoaton. 


+0.04 
-0.1 


+0.01 
-1.0 


h     m 
17    17 


8 

1.838 
2.077 
2.351 
2.649 
2.963 

3.288 
3.618 
3.947 
4.270 
4.584 

4.885 
5.171 
5.437 
5.680 
5.895 

6.080 
6.229 
6.340 
6.411   ^ 
6.439  — 

15 
6.424 
6.368 
6.273 
6.144 
5.985 


239 
374 
398 
314 
836 

330 
339 
323 
314 
301 

386 
366 
343 
315 
185 


149 

111 

71 


5.808 
5.619 
5.429 
5.250 
5.093 

4.968 
4.883  33 
4.845  — 
4.859  " 
4.926  •^ 

119 


56 

95 

139 

159 

177 

189 
190 
179 
157 
125 

85 


5.045 
5.214 
5.427 


169 
313 


Dedina- 
tkm. 


-24  55 


tr 


8.00 
8.16 
8.42 
8.74 
9.11 

9.49 

9.86 

10.20 

10.49 

10.71 

10.90 
11.03 
11.13 
11.21 
11.28 

11.35 
11.44 
11.55 
11.67 
11.80 

11.92 
12.03 
12.11 
12.14 
12.10 

11.99 
11.80 
11.52 
11.18 
10.78 

10.36 
9.93 
9.53 
9.20 
8.96 

8.82 
8.80 
8.89 


16 
36 
33 
37 
38 

37 
34 
39 
33 
19 

13 
10 

8 
7 
7 

9 
11 
13 
13 
13 

11 

8 
3 

4 

11 

19 
38 
34 
40 
43 

43 
40 
33 
34 
14 

3 
9 


w  HeronUi. 
Mag.  5.4 


Right 
Asoensioii. 


h     m 
17    17 


199 
337 
371 
294 
313 

330 
322 
317 
306 
290 


8 

36.863 
37.062 
37.299 
37.570 
37.864 

38.176 
38.496 
38.818 
39.135 
39.441 

39.731 
40.001 
40.244 
40.457 
40.637 

40.781 

40.884 

40.945   ,g 

40.963  — 

40.937   ^ 
68 

40.869 

40.760 

40.614 

40.435 

40.229 

40.006 
39.773 
39.539 
39.314 
39.110 

38.935 
38.799 
38.708 


270 
243 
213 
180 
144 

103 
61 


109 
146 
179 
306 
323 

233 
234 
225 
204 

175 

136 
91 


l.ilo4 

1.103 


11.69 
-0.465 


+0.07 
-0.1 


-0.01 
-1.0 


38.667  — 
38.680   *^ 

67 
38.747 
38.867  ^^ 
39.036  ^^ 


I>eclin»- 
tkm. 


+32  33 

It 

72.90 
69.95 


67.20 
64.75 
62.70 


395 
375 
345 
305 
158 


«1-^  105 

60.07 
59.59  — 
59.68     • 
60.33  •* 

118 


liag.2.8 


Slfttat 


61.51 
63.16 
65.21 
67.57 
70.17 

72.91 
75.71 
78.49 
81.17 
83.67 


165 
305 
336 
360 
374 

380 
278 
368 
350 
339 


85.96 
87.95 
89.62 
90.93 
91.87 


199 

167 

131 

94 

53 


92.40   ^^ 

92.51  — 

92.19  ^^ 

91.45  ^* 

90.28  ^^^ 
157 


88.71 
86.77 
84.48 
81.88 
79.05 

76.07 
73.00 
69.98 


194 
229 
260 
283 
298 


307 
302 


37.652 
1.187 


75.81 
+0.639 


404 
446 
477 
496 


fi07 


488 

408 

441 
408 


h      m 
17    18 

s 
33.267 
33.617 
34.021 
34.467 

35.442 
35.949 
36.458 
36.960 
37.448 

37.916 
38.357 
38.766 
39.134 
39.457 

271 

39.728  ,^^ 

39.942  ^^ 

40.093 

40.178   .. 

40.197  — 
51 

40.146 

40.031  "* 

39.856  ^^* 

39.627  ^ 

39.355  ^ 
802 

39.053 

38.735 

38.416 

38.115 

37.847 

37.627 

37.469 

37.385 

37.380  — 

37.456   ^® 
150 

37.615 


318 

819 
301 
208 
220 

158 
84 


37.852 
38.158 


237 
806 


-55  r 


M 


10  Jl 
8.61 
7.83 
6.33 
5.62 


19 
IN 


5.20 
5.06- 
5.21^ 
5.60  • 
6.26 


7.14 

8.23 

9.51 

10.95 

12.56 

14.26 
16.04 
17.85 
19.65 
21.88 

22.98 
24.42 
25.63 
26.56 
27.18 

27.44 
27.33 
26.86 
26.01 
24.82 

23.34 
21.60 
19.71 
17.71 
15.70 

13.74 
11.90 
10.25 


» 


in 

144 

m 

179 

Vi 
ISl 
19D 

1« 
lit 

131 


II 

47 

S5 

119 

14» 

174 
189 

300 
301 
196 

1S4 
163 


+0.04 

-0.1 


+0.01 
-1.0 


33.787 
1.763 


17.07 
-1.453 


+0.10 
-0.1 


-0.02 
-l.O 


APPARENT  PLACES  OE  STARS,  1919 


455 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinxton 
Maan  Tune. 


Jan.  0.9 
10.9 
20.9 
30.9 

Feb.    9.8 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
26.0 
35.9 


h  Ophlnolii. 
Mag.  4.3 


Mean  Place 
Sec  5,  Tan  6 


Right 
Aaoenaion. 


h  m 
17  21 


s 

25.114 
25.348 
25.616 
25.908 
26.219 

26.540 
26.867 
27.193 
27.515 
27.829 

28.130 
28.416 
28.682 
28.927 
29.144 

29.332 
29.485 
29.600 
29.674 
29.706 

29.696 
29.644 
29.553 
29.426 
29.271 

29.095 
28.907 
28.718 
28.538 
28.380 

28.252 
28.164 


234 
288 
292 
311 
321 

327 
320 
322 
314 
301 

286 
266 
245 

217 
188 


153 

115 

74 

10 

52 

91 

127 

155 

176 

188 
189 
180 
158 
128 

88 


28.123  — 
28.132  ® 
28.194  *^ 

114 

28.308 
28.471  ^^ 
28.679  ^ 


D«dliia- 
tion. 


-24    6 


tr 


4.10 
4.28 
4.56 
4.89 
5.26 

5.63 
5.99 
6.30 
6.54 
6.74 

6.87 
6.95 
6.99 
7.00 
7.00 

7.01 
7.04 
7.08 
7.14 
7.22 

7.31 
7.39 
7.45 
7.48 
7.45 

7.35 
7.18 
6.94 
6.63 
6.28 

5.90 
5.52 
5.18 
4.89 
4.69 

4.59 
4.61 
4.73 


18 

28 
33 
37 
37 

36 
31 
24 
20 
13 

8 
4 

1 
0 
1 

3 
4 

6 
8 
9 

8 
6 
3 

3 
10 

17 
24 
31 
35 

38 

38 
34 
29 
20 
10 

2 
12 


(T  OpMuohi. 
Mag.  4.4 


Ri^t 


25.270 
1.096 


7.68 
-0.447 


h     m 
17    22 


+0.07 
-0.1 


-0.01 
■1.0 


8 

29.414 
29.616 
29.847 
30.104 
30.378 

30.663 
30.954 
31.246 
31.534 
31.814 

32.083 
32.336 
32.571 
32.784 
32.973 

33.132 
33.259 
33.353 
33.409 
33.427  — 

20 

33.407 
33.349 
33.257 
33.133 
32.984 


202 
231 
257 
274 
285 

291 
292 
288 
280 
209 

253 
235 
213 
189 
159 


127 
94 
56 


32.816 

32.638 
32.458 
32.286 
32.133 

32.006 
31.913 
31.863 
31.858  — 
31.901  *^ 

90 


58 

92 

124 

149 

168 

178 
180 
172 
153 
127 

93 
50 


31.991 

32.126 
32.302 


135 
176 


DeoUna- 
tkm. 


+  4  12 


ft 


174 
167 
164 
184 
107 

77 
44 


35.66 
33.92 
32.25 
30.71 
29.37 

28.30 

27.53 

27.09 

27.00  — 

27.26  ^ 
59 

27.85 

28.72 

29.86 

31.18 

32.65 


6  Aim. 

Mag.  3.8 


Ri^t 
AsommIoii. 


34.21 
35.80 
37.38 
38.90 
40.33 

41.64 
42.78 
43.76 
44.57 
45.17 

45.59 
45.79 
45.79 
45.57 
45.14 

44.48 
43.61 
42.51 
41.22 
39.75 

38.12 
36.41 
34.66 


87 
114 
132 
147 
156 

159 
158 
152 
143 
131 

114 
98 
81 
OO 
42 

20 
0 
22 
43 
06 

87 
110 
129 
147 
163 

171 
175 


29.704 
1.003 


35.37 
+0.074 


+0.06 
-0,1 


0.00 
-1.0 


h     m 
17    23 


8 

46.11 
46.49 
46.94 
47.44 
47.97 

48.54 
49.12 
49.69 
50.27 
50.83 

51.37 
51.88 
52.35 
52.78 
53.14 

53.45 
53.70 
53.87 
53.97 
53.99 

53.93 
53.79 
53.58 
53.32 
53.00 

52.65 
52.27 
51.90 
51.54 
51.22 

50.95 
50.74 
50.64 
50.61  — 
50.67    • 

16 

50.83 
51.08 
51.41 


38 

45 
50 
63 
57 

58 
57 
58 
56 

54 

51 
47 
43 
36 
31 

26 

17 

10 

2 

6 

14 
21 
26 
32 
35 

38 
37 
36 
32 
27 

21 
10 


25 
33 


tion. 


-60  36 


ft 


68.45 
56.63 
55.08 
53.82 
52.87 


182 

155 

126 

95 

61 


52.26 
51.97  — 
51.99    ^ 


52.33 
52.96 

53.88 
55.05 
56.44 
58.05 
59.82 

61.73 
63.73 
65.78 
67.83 
69.81 

71.Q6 
73.33 
74.75 
75.87 
76.64 

77.02 
77.01 
76.56 
75.70 
74.46 

72.87 
71.00 
68.91 
66.69 
64.42 

62.18 
60.05 
58.10 


34 
63 
92 

117 
139 
161 
177 
191 

200 
205 
205 
198 
185 

167 
142 
112 

77 
_38 

1 

45 

86 

124 

159 

187 
209 
222 
227 
224 

213 
195 


€K  Am. 
Mag.  3.0 


Right 


h     m 
17    26 


46.851 
2.038 


65.61 
-1.776 


+0.11 
-0.1 


-0.02 


8 

34.238 
34.545 
34.900 
35.294 
35.714 

36.152 
36.602 
37.053 
37.499 
37.935 

38.356 
38.753 
39.125 
39.463 
39.762 


a07 

355 

804 
420 
438 


450 
451 
446 
436 
421 

397 
372 
338 
299 
255 


40.017  ^ 

40.222  ^^^ 

40.373 

40.465 

40.498  — 
27 

40.471 


40.385 
40.243 
40.055 
39.825 

39.565 
39.290 
39.013 
38.749 
38.512 

38.317 
38.177 
38.099 
38.092  — ' 
38.156  •* 

138 

38.294 


86 
142 
188 
230 
200 

275 
277 
264 
237 
195 

140 

78 


38.500 
38.768 


206 

268 


tkm. 


-49  48 


n 


42.20 
40.91 
39.83 
38.98 
38.38 


129 

108 

85 

60 

37 


38.01 
37.88  — 
37.96    * 


38.26 
38.75 

39.43 
40.28 
41.29 
42.45 
43.74 

45.12 
46.59 
48.09 
49.59 
51.05 

52.43 
53.66 
54.73 
55.55 
56.12 

56.38 
56.33 
55.95 
55.25 
54.26 

53.00 
51.54 
49.92 
48.22 
46.50 

44.84 
43.28 
41.87 


30 
49 
68 

85 
101 
116 
129 
138 

147 
150 
150 
146 
138 

123 

107 

82 

57 

26 

5 

38 

70 

99 

126 

146 
162 
170 
172 
166 

156 
141 


34.640 

1.550 


48.39 
-1.184 


+0.09 


-0.01 


456 


APPARENT  PLACES  OF  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wash; 


Ington 
TiniA. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  a,  Tan  6 


Df  a,  D^a 
Df  a,  D«3 


XHerculia. 
Mag.  4.5 


Right 
AaomskoL 


h     m 
17    27 


188 
225 
256 
278 
295 

805 
807 
304 
297 
283 

255 
245 
217 
188 
154 


s 

27.227 

27.415 
27.640 
27.896 
28.174 

28.469 
28.774 
29.081 
29.385 
29.682 

29.965 
30.230 
30.475 
30.692 
30.880 

31.034 
31.151 
31.229 
31.266  — 
31.262  * 

45 

31.217 
31.131 
31.008 
30.852 
30.670 

30.468 
30.254 
30.038 
29.831 
29.640 

29.476 
29.348 
29.263 


117 

78 


86 
123 
156 
182 
202 

214 
216 
207 
191 
164 

128 
85 


38 

29.225  — 
29.238   " 

64 

29.302 

114 
160 


29.416 
29.576 


Dedfam- 
tion. 


+26  10 


// 


13.48 

10.77 

8.24 

5.95 

4.01 


271 
253 
229 
194 
151 


2-«>103 

0.96  — 
0.99  ^ 
1.54  ^ 

104 

2.58 

148 
186 
218 
240 
256 

262 
261 
252 
238 
218 


4.06 

5.92 

8.10 

10.50 

13.06 
15.68 
18.29 
20.81 
23.19 


25.37 
27.31 
28.94 
30.26 
31.25 


194 

163 

132 

99 

61 


31.86 

32.09  — 

31.94   ^* 

31.40   " 

30.48   ^ 
130 

29.18 

166 

199 

227 

252 

268 

276 
277 


27.52 
25.53 
23.26 
20.74 

18.06 
15.30 
12.53 


27.870 
1.114 


15.12 
+0.491 


+0.05 
-0.1 


0.00 
-1.0 


X  Soozpli. 

Mag.  1.7 


Right 


h 
17 


m 
28 


B 

6.145 
6.402 
6.698 
7.022 
7.370 

7.731 
8.100 
8.471 
8.838 
9.197 

9.543 

9.873 
10.181 
10.465 
10.717 


257 
296 
824 
848 
361 

369 
371 
367 
350 
346 


830 
308 
284 
252 
218 


10.935  ^^, 
11.114  ^3^ 
11.249  ^ 
11.338 
11.379  — 

10 

11.369 


11.312 
11.209 
11.065 
10.888 

10.686 
10.468 
10.250 
10.041 
9.853 

9.700 
9.591 
9.534 
9.534 
9.594 

9.713 

9.887 

10.112 


57 
103 
144 
177 
202 


218 
218 
209 
188 
153 


109 

57 

0 

60 

119 

174 
225 


Dedfaia* 
tion. 


-37    2 


// 


40.34 
39.73 
39.27 
38.95 
38.78 

38.73 
38.79 
38.94 
39.18 
39.48 

39.86 
40.30 
40.81 
41.38 
42.02 

42.73 
43.48 
44.26 
45.06 
45.85 

46.61 
47.29 
47.87 
48.33 
48.62 

48.73 
48.64 
48.35 
47.86 
47.19 

46.37 
45.44 
44.45 
43.43 
42.43 

41.51 
40.69 
40.01 


61 
46 
32 
17 

6 
15 
24 
30 
38 

44 

51 
57 
64 
71 

75 
78 
80 
79 
76 

68 
58 
46 
29 
11 

9 
29 
49 
67 
82 

93 

99 

102 

100 

92 

82 
68 


6.375 
1.253 


45.23 
-0.755 


+0.08 
-0.1 


-0.01 
-1.0 


Mag.  3.0 


Right 

AsOQOSiOID. 


h 
17 


m 
28 


8 

34.391 
34.590 
34.848 
35.157 
35.508 

35.889 
36.292 
36.702 
37.111 
37.507 

37.883 
38.228 
38.535 
38.798 
39.012 


199 
258 
309 
351 
381 

403 
410 
409 
396 
376 

345 
307 
263 
214 

159 


39.171  ^^, 
39.273  ^^ 
39.315  ~ 
39.297  [^ 
39.220   " 

135 

39.085 

190 
238 
280 
315 

338 


38.895 
38.657 
38.377 
38.062 

37.724 
37.370 
37.014 
36.670 
36.346 


354 
356 
344 
324 

288 


36.058 
35.815  ^^ 
35.629^^ 
oo.oU4    __ 
35.449  — 

15 

35.464 
35.552   ^ 
35.708  ^" 


Decline 
tkm. 


+52  21 


n 


35.73 
32.35 
29.21 
26.42 
24.09 


338 
314 
279 
233 
178 


22-31  ,,8 
21.13   ^ 

20.61  — 

20.74   ^^ 

21.52   ^ 

140 

22.92 

194 
241 
278 
307 
325 


24.86 
27.27 
30.05 
33.12 

36.37 
39.70 
43.02 
46.24 
49.27 

52.04 
54.49 
56.57 
58.22 
59.42 


333 
832 
322 
303 
277 

245 
208 
165 
120 
72 


60.14  ^ 
60.36  — 
60.07  " 
59.26  *^ 
57.96  ^^ 

178 

56.18 

224 
265 
299 
326 
344 


53.94 
51.29 
48.30 
45.04 

41.60 
38.09 
34.61 


351 
348 


36.101 
1.638 


39.00 
+1.297 


+0.03 
-0.1 


+0.01 
-1.0 


a  Oghtachl. 
Mag.  2.1 


Right 


h     m 
17    81 


10.020 
10.208 
10.480 
10.679 
10.948 

11.230 
11.520 
11.813 
12.103 
12.387 


188 

222 
240 
260 
282 

200 
293 
290 
284 
278 


12.660 
12.918  ^ 
13.159  ^^ 
13.376  "^ 
13.569  ^^ 

162 

13.731 
13.861 
13.956 
14.012 


130 

95 
56 


14.029  — 

22 


14.007 
13.946 
13.851 
13.722 
13.567 


13.392 
13.206 
13.017 
12.834 
12.669 

12.528 

12.422 

12.356 

12.335  — 

12.361   ^ 
75 


61 

05 

120 

155 

175 

186 
189 
183 
165 
141 

106 
66 


12.436 
12.556 
12.718 


120 
162 


tkm. 


+12  36 


n 


64.42 
62.29 
60.24 
58.39 
56.80 

55.53 
54.64 
54.15 


54.09  — 
54.46  " 

77 

55.23 


213 
206 
lii 
150 
127 


49 


56.36 
57.78 
59.47 
61.33 

63.30 
65.34 
67.35 
69.31 
71.16 

72.84 
74.34 
75.61 
76.66 
77.45 


lis 

142 
160 
1S6 
197 


204 
201 
196 
185 
168 


150 

127 

105 

79 

52 


77.97  ^ 
78.21  — 
78.18    ' 


77.85 
77.23 

76.33 
75.15 
73.71 
72.01 
70.12 

68.08 
65.92 
63.75 


83 

62 
90 

118 
144 
170 
189 
204 

216 
217 


10.425 
1.025 


64.63 
+0.224 


+0.06 
-0.1 


0.00 
-1.0 


APPARENT  PLACES  OE  STARS,  1919. 


457 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTOK. 


Wi 


Mhlneton 
Ban  Tune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.5 

June    9.5 

19.5 

29.5 

July     9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  Sy  Tan  6 


D^{,  Dt^ 


(  Seipentig. 
Mag.  3.6 


Right 
Aaosnsloin. 


h     m 
17    32 


s 
56.621 

56.831 
57.073 
57.342 
57.628 

57.926 
58.233 
58.540 
58.844 
59.143 

59.433 
59.709 
59.968 
60.207 
60.421 

60.608 
60.761 
60.879 
60.959 
60.998 

60.998 
60.955 
60.875 
60.760 
60.617 

60.451 
60.273 
60.092 
59.918 
59.762 

59.634 

59.539 

59.489 

59.486  — 

59.532   ^ 
96 

59.628 


210 
243 
260 
386 
298 

307 
307 
304 
299 
290 

276 
250 
239 
214 
187 


153 

118 

80 

39 

0 

43 

80 

115 

143 

166 

178 
181 
174 
156 
128 

95 
50 


59.769 
59.953 


141 
184 


Dedlna- 
tton. 


-16  20 


*/ 


52.20 
52.83 
53.49 
54.16 
54.78 

55.32 
55.74 
56.02 


63 
66 
67 
62 
64 

43 
28 


56.17  ~ 

56.16     ^ 

16 


56.00 
55.71 
55.32 
54.86 
54.34 

53.80 
53.28 
52.77 
52.30 
51.88 

51.51 
51.19 
50.92 
50.70 
50.50 

50.32 
50.16 
50.01 
49.89 
49.81 

49.77 
49.80 
49.91 
50.12 
50.43 

50.85 
51.37 
51.97 


29 
39 
46 
62 
54 

52 
51 
47 
42 
37 

32 
27 
22 
20 
18 

16 
15 

12 
8 

4 

3 
11 
21 
31 
42 

62 
60 


iHeronlis. 
Mag.  3.8 


Right 


h     m 
17    37 


8 

9.371 

9.551 

9.784 

10.062 

10.377 

10.719 
11.079 
11.448 
11.817 
12.179 

12.523 
12.844 
13.135 
13.389 
13.602 


180 
288 
378 
315 
342 

360 
360 
369 
362 
344 

321 
291 
254 
213 
167 


13.769  ^^, 
13.886  ^ 
13.952 
13.964  — 
13.923  *^ 

94 

13.829 

144 
188 
229 
262 
286 

301 
305 
208 
280 
249 


13.685 

13.497 
13.268 
13.006 

12.720 
12.419 
12.114 
11.816 
11.536 


56.808 
1.037 


54.85 
-0.274 


+0.07 
0.0 


0.00 
-1.0 


11.287  ^ 

11.079  ^^^ 

10.918  ^^ 

10.814 

10.771  — 
20 

10.791 

10.873  ® 

11.017  ^** 


DeeUna- 
tion. 


+46    2 


It 


53.66 
50.37 
47.30 
44.54 
42.21 


329 
307 
376 
233 
183 
40.39  ^^ 
39.14  ^^ 
38.53  — 
38.56  ' 
39.22  ^ 

125 

40.47 

180 

227 

365 

303 

313 

333 
333 
315 
298 
275 

245 
210 
170 
127 
81 


42.27 
44.54 
47.19 
50.12 

53.25 
56.48 
69.71 
62.86 
65.84 

68.59 
71.04 
73.14 
74.84 
76.11 


76.92 
77.26  — 
77.10   ** 
76.46   ^ 
75.33  "* 

161 


73.72 
71.68 
69.22 
66.41 
63.32 

60.04 
56.66 
53.29 


204 
246 
281 
309 
828 

338 
337 


10.714 
1.441 


55.83 
+1.037 


+0.03 
0.0 


+0.01 
-1.0 


coDnuxmia. 
Mag.  4.9 


Right 
AsoQDiion. 


h     m 
17    37 


8 

21.62 
21.84 
22.18 
22.60 
23.11 

23.68 
24.30 
24.94 
25.58 
26.21 

26.80 
27.35 
27.83 
28.22 
28.52 

28.73 
28.84 
28.85 
28.76 
28.56 

28.26 
27.88 
27.42 
26.90 
26.32 

25.70 
25.06 
24.41 
23.78 
23.18 

22.62 
22.13 
21.72 
21.41 
21.22 

21.13 
21.16 
21.31 


23 

34 
43 
51 
57 

63 
64 
64 
63 
50 

55 
48 
39 
30 
31 

11 
_1 

9 
31 
39 

88 
46 
53 
58 
63 

64 
65 
63 
60 
56 

49 
41 
31 
19 
9 

8 
15 


Declina- 
tion. 


+68  47 


tf 


40.91 
37.46 
34.20 
31.32 
28.89 


346 
335 
388 
343 
187 


Ufa  ^^ 
25.76   ^ 

25.17  — 

25.27   ^° 

26.02   ^* 

140 


27.42 
29.38 
31.84 
34.69 
37.85 

41.20 
44.66 
48.12 
61.48 
54.67 

67.60 
60.20 
62.42 
64.21 
65.54 

66.37 
66.69 
66.48 
65.74 
64.48 

62.72 
60.49 
57.82 
54.79 
61.48 

47.97 
44.37 
40.82 


196 
246 
285 
316 
335 

346 
346 
336 
319 
293 

360 
332 

179 
133 

83 


32 

21 

74 

126 

176 

228 

267 
303 
331 
351 

360 
355 


25.432 
2.765 


43.71 
+2.578 


-0.01 
0.0 


+0.02 
-1,0 


17  PaTonii. 
Mag.  3.6 


Right 


h     m 
17    37 


8 

46.64 
46.04 
46.61 
47.05 
47.65 

48.27 
48.92 
49.58 
50.24 
50.88 

51.50 
52.08 
52.64 
63.14 
53.58 

63.96 
64.26 
64.48 
64.60 
64.63 

64.68 
64.44 
64.22 
53.92 
53.55 

53.15 
52.72 
52.28 
51.85 
51.46 

51.13 
50.87 
50.70 


40 
47 
54 
60 
62 

65 
66 
66 
64 
62 

58 

56 
50 
44 

38 

30 

22 

12 

3 

5 

14 
22 
30 
37 
40 

43 
44 
43 
39 
33 

26 
17 

8 


60.62  — 
60.66    * 

15 

50.81 
51.05 
61.39 


24 
34 


D«dln^ 
tkm. 


-64  40 


It 


66.30 
64.18 
62.30 
60.73 
69.47 

68.55 

57.99 

67.77  — 

57.91   ** 

58.36  ** 
77 

69.13 


312 
188 
157 
126 
93 


56 


107 
135 
16a 
180 

198 

213 
219 
2^1 
218 
206 

190 
165 
137 
100 
59 


84.21   ^^ 

84.37  — 

84.08   ^ 

83.34   ^* 

82.16  ^^* 
156 


60.20 
61.55 
63.16 
64.95 

66.93 
69.06 
71.25 
73.46 
76.64 

77.70 
79.60 
81.25 
82.62 
83.62 


80.60 
78.70 
76.52 
74.17 
71.72 

69.25 
66.86 
64.62 


190 
218 
235 
245 
247 

230 
224 


46.683 
2.339 


73.12 
-2.114 


+0.11 


-0.01 


468  APPAKENT  PLACES  QfF  STABS,  1919. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OP  8TAK8,  1919. 


459 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washixiston 
Mean  Time. 


7  Ophiuehi. 
Mag.  3.7 


Riglit 


Jan.  1.0 
10.9 
20.9 
S0.9 

Peb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.     6.0 

16.0 
26.0 
36.0 


b     m 
17    43 


8 

49.520 
49.702 
49.918 
50.159 
50.422 

50.698 
50.984 
51.273 
51.562 
51.846 

52.123 
52.388 
52.636 
52.866 
53.071 

53.251 
53.399 
53.512 
53.588 


183 
216 
341 
363 
276 


286 


289 
284 
277 

265 
348 
330 
305 
180 


148 

113 

76 


38 

53.626  — 
1 


53.625 
53.584 
53.505 
53.393 
53.252 


53.089 
52.913 
52.732 
52.556 
52.395 

52.257 

52.152 

52.086 

52.063  — 

52.087   ^ 
71 


41 

70 

113 

141 

163 

176 
181 
176 
161 
188 

105 
66 


52.158 
52.274 
52.430 


116 
156 


Dadina- 
tlon. 


4-  2  44 


(DziooBig. 

Mag.  3.9 


Right 
AaonisiDii. 


It 


159 
156 
144 
135 
103 


78 
43 


13.59 
12.00 

10.44 
9.00 
7.75 

6.73 
6.00 
5.58 
5.50  — 
5.76  * 

57 

6.33 
7.18 
8.29 
9.58 
11.03 

12.56 
14.13 
15.69 
17.20 
18.62 

19.92 
21.06 
22.06 
22.88 
23.50 

23.95 

24.20 

24.26  — 
15 


85 
111 
130 
145 
153 

157 
156 
151 
143 
130 

114 

100 

83 

63 

45 

36 


24.11 

23.77 

23.22 
22.45 
21.49 
20.33 
19.01 

17.54 
15.97 
14.34 


84 
55 

77 

96 

116 

133 

147 

157 
163 


h  m 
17  62 


8 

5.655 
5.819 
6.056 
6.355 
6.708 

7.103 
7.528 
7.972 
8.422 
8.865 

9.293 

9.691 

10.052 

10.367 

10.628 

10.831 
10.968 
11.041 


164 
237 
399 

353 
395 


425 
444 

450 
443 
428 

308 
861 
315 
261 
203 

137 
73 
3 


11.044  — 

10.978  ^ 
131 

10.847 

195 

253 

304 

346 

378 

380 
408 
401 
385 
353 

308 
263 
187 
116 

i! 

40 
118 


10.652 

10.399 

10.095 

9.749 

9.371 
8.972 
8.564 
8.163 
7.778 

7.425 
7.117 
6.864 
6.677 
6.561 

6.523 
6.563 
6.681 


Dadina- 
tion. 


89Keioiillt. 
Mag.  5.5 


+56  52 


## 


64.97 
61.52 
58.24 
55.28 
52.74 

50.72 
49.31 
48.52 


845 
328 


Right 
Asoanskm. 


254 

202 

141 
70 


48.41  ii 

48.97   " 
118 

50.15 
51.92 
54.20 
56.91 
59.95 

63.22 
66.61 
70.05 
73.43 
76.66 

79.67 
82.38 
84.75 
86.71 
88.23 

89.27 
89.81 
89.82  — 
89.32  ^ 
88.30  ^^ 

153 


177 
238 

271 
304 
337 

330 
844 

338 
323 
301 

271 
237 
196 
152 
104 

54 


86.77 
84.76 
82.30 
79.46 
76.30 

72.91 
69.38 
65.86 


201 
246 
284 
316 
339 

353 
353 


h     m 
17    52 


8 

8.481 
8.644 
8.846 
9.080 
9.342 

9.623 

9.918 

10.222 

10.527 

10.828 

11.121 
11.400 
11.660 
11.898 
12.108 

12.286 
12.430 
12.534 
12.596 


163 
303 

384 
363 
381 


395 
304 
305 
301 
393 

279 
260 
238 
210 
178 

144 

104 

62 


12.615  — 
24 

12.591 
12.525 
12.419 
12.278 
12.105 


11.910 
11.698 
11.481 
11.268 
11.067 

10.889 
10.744 
10.639 
10.579 
10.567 

10.605 
10.692 
10.826 


66 
106 
141 
173 
195 

212 
217 
213 
201 
178 

145 

105 

60 

12 

38 

87 
134 


Dadina- 
tion. 


+26    3 


ti 


43.44 
40.75 
38.20 
35.87 
33.86 


266 


201 
161 


M  Dnoonig. 
Mag.  5.0 


Right 


32.25  ^,, 
31.11 
30.47   ^^ 
30.36  — 
30.78  ^ 


31.71 
33.10 
34.90 
37.02 
39.39 

41.96 
44.61 
47.28 
49.89 
52.38 

54.70 
56.78 
58.60 
60.10 
61.26 

62.06 

62.51 

62.56  — 

62.22  ^ 

61.49  ^ 
111 


60.38 
58.90 
57.08 
54.95 
52.57 

49.98 
47.28 
44.55 


139 
180 

212 
237 
257 

265 
267 
261 
249 
232 

208 
182 
150 
116 
80 

45 


148 
182 
213 
238 
250 

270 
273 


h   m 
17  62 


8 

57.56 
67.78 
58.18 
58.75 
69.46 

60.29 
61.21 
62.19 
63.19 
64.17 

65.11 
65.98 
66.74 
67.36 
67.85 

68.19 

68.35 

68.36  — 

68.20  ^* 
33 

48 


82 
40 
57 
71 
83 

92 

98 

100 

96 

94 

87 
76 
62 
40 
34 

16 


67.87 

67.39 
66.77 
66.01 
65.16 
64.21 

63.20 
62.14 
61.06 
60.00 
58.97 

58.00 
57.12 
56.37 
55.75 
55.30 

55.03 
54.94  — 
55.04   "^ 


62 
76 
85 

95 
101 

106 
108 
106 
103 
97 

88 
75 
62 
45 
27 


DaoUna- 
tkm. 


+76  58 


n 


26.97 
23.53 
20.27 
17.32 
14.80 

12.79 
11.38 
10.61   ^, 
10.51  — 
11.08  " 

119 
12.27 


344 

336 
295 
852 
201 


141 
77 


14.04 
16.32 
19.03 
22.09 

25.34 
28.74 
32.18 
35.56 
38.79 

41.79 
44.50 
46.87 
48.83 
50.35 

51.40 
51.94 


177 
228 
271 
306 
325 

340 
344 

338 
323 

300 


271 
237 
196 
152 
105 

54 

3 
51.97  — 

51.46   " 

50.44  ^^^ 

152 


48.92 
46.92 
44.47 
41.64 
38.49 

35.12 
31.61 
28.10 


200 
245 
283 
315 
337 


351 
351 


Mean  Place 
Sec  d,  Tan  5 


49.827 
1.001 


12.40 
+0.048 


7.760 
1.830 


66.02 
+1.533 


9.152 
1.113 


43.38 
+0.489 


64.420 
4.437 


27.99 
+4.323 


+(9.06 
0.0 


0.00 
-1.0 


+0.02 
0.0 


0.00 
-1.0 


+0.05 
0.0 


0.00 


-0.05 


+0.01 


460 


APPARENT  PLACES  OE  STAK8,  1919- 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
MflanTUne. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.8 
1.8 
11.8 
21.8 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


Mean  Place 
Sec  a,  Tan  6 


D^tty  Dwa 


^Kercnlia. 
Mag.  4.0 


Right 
AsoBOskom, 


h     m 
17    53 


s 
27.503 
27.662 
27.867 
28.111 
28.386 

28.688 
29.007 
29.336 
29.669 
29.998 

30.317 
30.618 
30.899 
31.150 
31.369 

31.551 
31.692 
31.788 
31.837 
31.837 

31.790 
31.697 
31.560 
31.3i85 
31.176 

30.944 
30.694 
30.437 
30.183 
29.944 

29.730 
29.549 
29.411 
29.321 
29.284 

29.302 
29.375 
29.501 


160 
205 
344 
275 
302 

310 
320 
388 
820 
310 

301 
281 
251 
210 
182 


141 

00 

40 

0 

47 

03 
137 
176 
200 
232 

250 
257 
254 
230 
214 

181 

138 

00 

18 

73 
128 


Declina- 
tion. 


+37  15 


// 


37.42 
34.36 
31.44 
28.79 
26.51 

24.69 
23.39 
22.67   ^3 
22.54  — 
23.02  ^ 

104 

24.06 


306 
202 
266 
228 
182 


130 
72 


25.63 
27.65 
30.05 
32.75 

35.65 
38.68 
41.72 
44.72 
47.59 

50.25 
52.66 
54.76 
56.50 

57.87 


157 
202 
240 
270 
200 

303 
304 
300 
287 
266 


241 
210 
174 
137 
05 


40 


58.82 
59.31 
59.36  — 
58.96  ^® 
58.11   ^ 

131 

56.80 


55.07 
52.95 
50.47 
47.71 

44.72 
41.62 
38.50 


173 
212 
248 
276 
200 


310 
312 


28.491 

1.256 


37.78 
+0.761 


+0.04 
0.0 


0.00 
-1.0 


vO^uohl. 
Mag.  3.5 


Right 
Ascension. 


h     m 
17    54 


s 

33.758 
33.941 
34.159 
34.403 
34.669 

34.950 
35.241 
35.537 
35.834 
36.129 

36.417 
36.696 
36.961 
37.208 
37.433 

37.631 
37.799 
37.932 
38.029 
38.084 

38.098 
38.072 
38.005 
37.903 
37.771 

37.614 
37.441 
37.262 
37.086 
36.924 

36.784 
36.677 
36.609 


183 
218 
244 
266 
281 


201 
206 
207 
205 
288 

270 
265 
247 
225 

108 

168 

133 

07 

55 

14 

26 

67 

102 

132 

157 

173 
170 
176 
162 
140 

107 
68 


36.585  — 

36.608   ^ 
70 

36.678 

36.793  "* 

36.951  ^^ 


Declina- 
tion. 


-  9  45 


»f 


87 
87 
83 
73 
61 

44 

24 


50.72 
51.59 
52.46 
53.29 
54.02 

54.63 

55.07 

55.31 

55.35  — 

55.17   ** 
87 

54.80 

54.25 

53.55 

52.74 

51.86 

50.93 
50.01 
49.11 
48.26 
47.49 

46.81 
46.21 
45.71 
45.30 
44.97 

44.74 
44.58 
44.49 
44.48 
44.56 

44.73 
45.00 
45.37 
45.86 
46.46 

47.18 
47.98 
48.84 


55 
70 
81 
88 
03 

02 
00 
85 
77 
68 

60 
50 
41 
33 
23 

16 

0 

_1 

8 
17 

27 
37 
40 
60 
72 

80 
86 


33.998 
1.015 


53.13 
-0.172 


+0.07 
0.0 


0.00 
-1.0 


I  HeroQliB. 
Mag.  3.8 


Right 
Ascension. 


h     m 
17    54 


s 
36.294 
36.453 
36.653 
36.887 
37.150 

37.434 
37.735 
38.043 
38.354 
38.662 

38.960 
39.246 
39.512 
39.755 
39.968 

40.149 
40.293 
40.397 
40.458 


150 
200 
234 
263 
284 

301 
308 
811 
308 

208 

286 
266 
243 
213 
181 

144 

104 

61 


40.475  — 
27 

40.448 

40.378 

40.266 

40.118 

39.939 


39.735 
39.515 
39.289 
39.065 
38.856 

38.668 
38.514 
38.399 
38.329 
38.309  — 

31 

38.340 
38.422 
38.552 


70 
112 
148 
170 
204 

220 
226 
224 
200 
188 

154 

115 

70 


Declina- 
tion. 


+29  15 


tr 


20.99 
18.19 
15.53 
13.09 
10.99 


280 
266 
244 

210 
168 


9.31 
8.11 
7.43 


120 
68 


7.30  ^ 

7.73  ^ 
06 

8.69 

143 
184 
221 
248 
266 

277 
270 
274 
262 
244 

210 
102 
150 
124 
86 


10.12 

11.96 
14.17 
16.65 

19.31 
22.08 
24.87 
27.61 
30.23 

32.67 
34.86 
36.78 
38.37 
39.61 

40.47 
40.95 


41.02  — 
40.68  ^ 
39.93   ^* 

116 

38.77 


48 


82 
130 


37.23 
35.33 
33.10 
30.61 

27.91 
25.09 
22.24 


154 
100 
223 
240 
270 


282 
285 


37.040 
1.146 


20.91 
+0.560 


7  Diaconis. 
Mag.  2.4 


Right 
Ascension. 


h     m 
17    54 


s 

41.819 
41.978 
42.197 
42.470 
42.789 

43.145 
43.526 
43.925 
44.328 
44.726 

45.111 
45.472 
45.803 
46.095 
46.341 


150 
210 
273 
310 
856 

381 
800 
403 
808 
385 

361 
831 
202 
246 
106 


46.537 

140 

46.677 

46.760 

46.783  — 

46.746  ^^ 
08 

46.648 

154 

206 

252 

203 

321 

341 
350 
346 
320 
301 

262 

211 

154 

80 

21 


46.494 
46.288 
46.036 
45.744 

45.423 
45.082 
44.732 
44.386 
44.057 

43.756 
43.494 
43.283 
43.129 
43.040 

43.019 
43.068 
43.184 


40 
116 


Declina- 
tion. 


+51  29 


tt 


51.70 
48.31 
45.09 
42.17 
39.66 


322 


251 

201 


37.65 

142 

36.23  ^ 

80 

35.43 
35.28  — 
35.80  ^ 

113 

36.93 

171 
221 
264 
205 
321 

833 

836 
833 

818 


38.64 
40.85 
43.49 
46.44 

49.65 
52.98 
56.34 
59.66 
62.84 

66.80 
68.48 
70.83 
72.77 
74.29 

75.35 
75.91 


75.97  — 
75.52  ** 
74.55  •^ 

146 

73.09 


268 
235 

104 
152 
106 


56 


71.15 

68.78 
66.02 
62.94 

59.64 
56.20 
52.74 


104 
237 
276 
308 
330 


344 
346 


+0.05 
0.0 


0.00 
-1.0 


43.502 
1.606 


52.38 
+1.257 


+0.(J3 
0.0 


0.00 
-1.0 


APPAKENT  PLACES  OE  STARS,  1919. 


461 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiiiKton 
Mean  Time. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.     6.0 

16.0 
26.0 
36.0 

Mean  Place 
Sec  6,  Tan  3 

D^a,  Dm  a 
D^,  D»o 


87  Opliliiohi. 
Mag.  8.9 


Right 
Ascension. 


h      m 
17     56 


8 

34.985 
35.156 
35.361 
35.593 
35.847 

36.117 
36.398 
36.685 
36.974 
37.261 

37.541 
37.812 
38.068 
38.307 
38.523 

38.713 
38.872 
38.996 
39.084 
39.133 

39.141 
39.109 
39.038 
38.932 
38.798 

38.638 
38.464 
38.283 
38.104 
37.939 


171 
905 
233 
2M 
270 

381 
287 
289 
287 
280 

271 
256 
239 
216 
190 


159 

124 

88 

49 

8 


32 

71 

106 

134 

160 

174 
181 
179 
165 
144 


37.795  ^,3 
37.682  ^^ 
37.606  33 
37.573  — 
37.586   ^^ 

58 

37.644 
37.747  *^ 
37.891  *** 


Declina- 
tion. 


+  2  55 


tt 


65.64 
64.06 
62.52 
61.10 
59.87 

58.86 
58.14 
57.74 


57.66  — 

57.94   " 
60 

58.54 

59.41 

60.55 

61.88 

63.36 


158 
154 

142 
123 
101 


72 
40 
8 


64.94 
66.55 
68.16 
69.72 
71.19 

72.53 
73.73 
74.77 
76.63 
76.30 

76.78 
77.06   ,^ 
77.16  — 
77.05   " 


87 
114 
133 
148 
158 

161 
161 
156 
147 
134 

120 

104 

86 

67 

48 

28 


76.72 

76.20 
75.46 
74.53 
73.40 
72.10 

70.66 
69.12 
67.53 


33 
52 

74 

93 

113 

130 

144 

154 
150 


35.312 
1.001 


64.02 
+0.051 


+0.06 
0.0 


0.00 
-1.0 


e 

Mag.  3.9 


Rtebt 
Ascension. 


h    m 
18    0 


8 

18.989 
19.249 
19.562 
19.919 
20.311 

20.728 
21.163 
21.610 
22.059 
22.504 

22.942 
23.365 
23.766 
24.141 
24.481 

24.781 
25.033 
25.233 
25.374 
25.455 

25.473 
25.427 
25.322 
25.161 
24.952 

24.706 
24.435 
24.153 
23.874 
23.614 


260 
313 
357 
302 
417 

435 
447 
449 
445 
438 


423 
401 
375 
840 
300 

252 

200 

141 

81 

18 

46 
105 
161 
209 
246 

271 

282 

279 

260 

227 

23.387  ,^ 
180 

23.207  ,^ 

122 
23.085 

23.029  — 

23.042   ^^ 
86 


23.128 
23.283 
23.502 


155 
219 


DecUna- 
tion. 


-50    5 


u 


49.88 
48.33 
46.93 
45.72 
44.70 


155 

140 

121 

102 

81 


43.89 
43.30 
42.92 


59 
38 


16 
42.76  — 

42.80     ^ 
25 


43.05 
43.49 
44.13 
44.95 
45.94 

47.10 
48.38 
49.77 
51.23 
52.71 

54.17 
55.57 
56.84 
57.92 
58.78 


44 

64 
82 
99 

116 

128 
139 
146 
148 
146 

140 

127 

108 

86 

59 


59.37  3^ 

59.67  — 

59.65     ^ 

59.29  ^ 

58.60  ^ 
98 


57.62 
56.37 
54.91 
53.28 
51.57 

49.84 
48.13 
46.52 


125 
146 
103 
171 
173 

171 
161 


19.506 

1.559 


54.85 
-1.196 


+0.09 
0.0 


0.00 
-1.0 


7  8acittarii. 
Mag.  3.1 


Right 

Ascension. 


h    m 
18    0 


8 

35.930 
36.137 
36.382 
36.658 
36.960 

37.279 
37.610 
37.948 
38.289 
38.628 

38.961 
39.284 
39.592 
39.881 
40.145 

40.380 
40.581 
40.742 
40.860 
40.932 

40.957 
40.935 
40.866 
40.755 
40.608 

40.432 
40.238 
40.034 
39.833 
39.646 


207 
245 
276 
802 
819 

831 
338 
341 
339 
333 

323 
308 
289 
264 
235 

201 

161 

118 

72 

i? 

22 

60 

111 

147 

176 


194 
204 
201 
187 
161 


39.485 
39.361 
39.280 
39.249  — 

39.271   ^ 

76 

39.347 
39.474  *^ 
39.650  *^* 


Declina- 
tion. 


-30  25 


31.07 
30.67 
30.34 
30.10 
29.91 

29.77 
29.65 
29.56 
29.47 
29.40 

29.34 
29.29 
29.28 
29.31 
29.40 

29.55 
29.79 
30.08 
30.43 
30.84 

31.27 
31.71 
32.14 
32.52 
32.82 

33.01 
33.10 
33.05 
32.86 
32.55 

32.13 
31.61 
31.03 
30.42 
29.81 

29.24 

28.72 
28.28 


40 
33 
24 
19 
14 

12 
9 
0 

7 
6 

5 
_i 

8 
9 

15 

24 
29 
35 
41 
43 

44 

43 

38 
30 
19 

9 

5 
19 
81 
42 

52 

58 
61 
61 
57 

52 
44 


36.186 
1.160 


34.86 
-0.587 


+0.08 
0.0 


0.00 


70  Ophiuohi. 
Mag.  4.1 


Right 
Ascension. 


h    m 
18    1 


s 
21.296 
21.464 
21.665 
21.894 
22.146 

22.414 
22.694 
22.980 
23.269 
23.557 

23.839 
24.111 
24.370 
24.612 
24.832 

25.027 
25.190 
25.320 
25.414 
25.467 

25.479 
25.452 
25.386 
25.284 
25.153 

24.996 
24.824 
24.643 
24.464 
24.298 

24.152 
24.037 
23.959 


168 
301 


363 

368 


380 


288 
282 

272 
259 
343 
320 
195 


163 

130 

04 

53 

12 

37 
66 

102 
131 
157 

172 
181 
179 
166 
146 

115 

78 


36 

23.923  — 
23.931     ® 

55 

23.986 
24.086  ^^ 
24.227  "* 


Dedlna- 
tion. 


+  2  30 


0t 


63.67 
62.10 
60.57 
59.14 
57.90 


157 
153 
148 
134 
103 


78 
43 


56.88 
56.15 
55.72 
55.63-^ 
56.87   ^ 

55 

56.42 
57.27 
58.37 
59.66 
61.10 


85 

110 
130 
144 
154 

158 
157 
153 
144 
131 

116 

100 

83 

64 

46 

25 


62.64 

64.22 
65.79 
67.31 
68.75 

70.06 
71.22 
72.22 
73.05 
73.69 

74.15 
74.40 
74.47  — 
74.34   " 
74.00 

73.47 
72.73 
71.80 
70.68 
69.39 

67.96 
66.43 
64.85 


84 
53 

74 

93 

112 

129 

143 

153 
158 


21.623 
1.001 


61.86 
+0.044 


+0.06 


0.00 
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APPARENT  PLACES  OF  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfton 
MflanTlme. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.7 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.6 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


72  Ophiuohi. 
Mag.  3.7 


Right 
Ascension. 


h  m 
18  3 


Mean  Place 
Sec«,Tan« 


Dfe,D««a 


s 

30.132 
30.292 
30.486 
30.710 
30.957 

31.223 
31.501 
31.786 
32.074 
32.362 

32.644 
32.917 
33.175 
33.416 
33.634 

33.827 
33.987 
34.113 
34.202 
34.251 

34.259 
34.225 
34.153 
34.046 
33.908 

33.745 
33.566 
33.379 
33.194 
33.020 

32.868 
32.744 
32.658 
32.612 
32.612 

32.657 
32.748 
32.881 


160 
194 
224 
247 
286 

278 
285 
288 
288 
282 


273 
258 
241 
218 
193 


160 

126 

89 

49 

8 

34 

72 

107 

138 

163 

179 
187 
185 
174 
152 

124 

86 

46 

0 

45 

91 
133 


Dedina- 
tion. 


+  9  32 


n 


66.72 
64.81 
62.96 
61.27 
59.78 

58.58 

57.72 

57.24   ^, 

57.14  — 

57.45   ^^ 
69 

58.14 


191 
185 
160 
149 
120 


86 
48 


59.18 
60.51 
62.10 
63.86 

65.77 
67.73 
69.70 
71.63 
73.45 


104 
133 
159 
176 
191 

196 
197 
193 
182 
168 


153 
133 
110 

87 
63 

38 


75.13 
76.66 
77.99 
79.09 
79.96 

80.59 
80.97 
81.08  — 
80.94  " 
80.54   ^ 

68 

79.86 

92 
118 
140 
162 
177 


78.94 
77.76 
76.36 
74.74 

72.97 
71.09 
69.16 


188 
193 


30.534 
1.014 


65.20 
+0.168 


+0.06 
0.0 


0.00 
-1.0 


oHercnlis. 
Mag.  3.8 


Right 
Ascension. 


h    m 
18    4 


149 
189 
226 
255 
277 


294 
306 
809 
308 
801 


290 
273 
249 
222 
191 

153 

114 

72 


s 

22.196 
22.345 
22.534 
22.760 
23.015 

23.292 
23.586 
23.892 
24.201 
24.509 

24.810 
25.100 
25.373 
25.622 
25.844 

26.035 

26.188 

26.302 

26.374 

26.401  — 
17 

26.384 

26.322 

26.219 

26.079 

25.905 

25.706 
25.489 
25.265 
25.041 
24.830 

24.640 
24.480 
24.359 
24.282 
24.253 

24.274 
24.345 
24.464 


62 

103 
140 
174 
199 

217 
224 
224 
211 
190 

160 

121 

77 

29 

21 

71 
119 


Decllna> 
tion. 


+28  44 


n 


62.51 
59.73 
57.08 
54.64 
52.52 


278 
265 
244 
212 
171 


49.56  ^2 
48.84  ^3 
48.66  — 
49.03  '^ 

80 

49.92 


138 
181 
217 
244 
265 


51.30 
53.11 
55.28 
57.72 

60.37 
63.13 
65.92 
68.68 
71.31 

73.79 
76.04 
78.00 
79.66 
80.97 

81.92 

82.48   ^^ 

82.64  — 

82.38  ^ 

81.72   ^ 
106 

80.66 


276 
279 
276 
263 

248 


225 
196 
166 
131 
95 


56 


M  Sagittaxii. 

Mag.  4.0 


79.20 
77.39 
75.24 
72.82 

70.18 
67.41 
64.60 


146 
181 
215 
242 
264 

277 
281 


Right 
Ascension. 


22.938 
1.141 


61.71 
+0.549 


+0.05 
0.0 


0.00 
-1.0 


h 
18 

8 

54.878 
55.061 
55.280 
55.530 
55.803 

56.093 
56.397 
56.708 
57.022 
57.337 

57.647 
57.948 
58.238 
58.512 
58.763 

58.987 
59.181 
59.339 
59.457 
59.533 

59.564 
59.551 
59.494 
59.399 
59.268 

59.109 
58.931 
58.744 
58.557 
58.383 

58.231 
58.111 
58.031 
57.996 
58.009 

58.072 
58.182 
58.337 


m 
8 


183 
219 
250 
273 
290 

304 
811 
314 
315 
810 

301 
290 
274 
251 
224 


194 

158 

118 

76 

31 


13 

57 

95 

131 

159 


178 
187 
187 
174 
152 


120 
80 
85 

13 
63 

110 
155 


Declina- 
tion. 


-21     4 


»f 


49.12 
49.24 
49.40 
49.57 
49.74 

49.86 
49.93 
49.92 
49.81 
49.61 

49.34 
48.99 
48.60 
48.18 
47.77 

47.37 
47.02 
46.73 
46.52 
46.36 

46.26 
46.23 
46.23 
46.26 
46.30 

46.33 
46.33 
46.30 
46.23 
46.12 

45.98 
45.84 
45.70 
45.58 
45.51 

45.50 
45.54 
45.65 


12 
16 
17 
17 
12 

7 

1 

11 
20 
27 

35 
30 
42 
41 
40 

35 
29 
21 
16 
10 

3 
0 
3 
4 
3 

0 
3 

1 
1 

1 
1 
12 


17  Sagittazii. 
Mag.  3.2 


Right 
Ascension. 


h   m 
18  12 

s 

8.494 
8.700 
8.948 
9.231 
9.544 


948 


813 


9.877 


10.227 
10.585 
10.949 
11.313 

11.672 
12.021 
12.357 
12.674 
12.965 

13.225 
13.450 
13.634 
13.771 
13.861 

13.898 
13.883 
13.818 
13.706 
13.553 

13.368 
13.159 
12.939 
12.718 
12.512 


860 
866 
864 


800 


840 


817 
291 
260 


225 

184 

137 

00 

87 

15 
65 

112 
153 
185 

209 

220 
221 
206 
183 


55.117 

1.072 


52.30 
-0.385 


+0.07 
0.0 


0.00 
-1.0 


12.329  ,^^ 

12.083  ^y 

12.036  — 

12.043     ^ 
65 


12.108 
12.229 
12.402 


121 

173 


Dedtait- 
tkm. 


-36  47 


ti 


9.42 
8.57 
7.81 
7.15 
6.58 

6.10 
6.71 
5.40 
5.17 
5.01 

4.93 
4.93 
5.02 
5.23 
5.53 

5.93 
6.44 
7.05 
7.75 
8.49 

9.27 
10.05 
10.79 
11.45 
12.02 

12.43 
12.67 
12.72  — 
12.56  ^* 


» 

71 

57 
48 

89 
81 
23 
16 
8 

0 
9 

21 
80 
40 

51 
61 
70 
74 

78 

78 
74 
66 

57 
41 

21 


12.21 

11.68 

10.97 

10.14 

9.23 

8.26 

7.29 
6.34 
5.46 


35 
53 

71 
83 
91 
97 
97 

95 
88 


8.815 
1.249 


13.33 
-0.748 


+0.08 
0.0 


0.00 
-1.0 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


WaBhtafton 
Mean  Time. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.7 

May  10.6 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2. 

Nov.  6.1 
16.1 
26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Mean  Place 
Sec  6,  Tan  S 


€8acittarll. 
Mag.  2.0 


Right 


h     m 
18    18 


*    D«3 


8 

47.407 
47.601 
47.835 
48.106 
48.405 

48.725 
49.061 
49.407 
49.761 
50.115 

50.466 
50.809 
51.141 
51.454 
51.744 

52.005 
52.231 
52.417 
52.559 
52.653 

52.696 
52.689 
52.632 
52.529 
52.387 

52.210 
52.010 
51.797 
51.584 
51.382 

51.203 
51.058 
50.956 
50.904 
50.907 

50.963 
51.074 
51.235 


IM 
234 
271 
299 
820 

836 
346 
354 
354 
351 

343 
332 
313 
290 
261 


226 

186 

142 

94 

43 

7 

57 

103 

142 

177 

200 
213 
213 
202 
179 

145 

102 

52 

3 
56 

111 
161 


Dedtauk 
tKm. 


-34  25 


t0 


22.88 
22.14 
21.48 
20.88 
20.36 

19.91 
19.52 
19.18 
18.88 
18.65 

18.47 
18.35 
18.31 
18.35 
18.49 

18.74 
19.09 
19.53 
20.07 
20.67 

21.32 
21.99 
22.64 
23.25 
23.76 

24.16 
24.40 
24.49 
24.40 
24.13 

23.69 
23.11 
22.41 
21.63 
20.81 

19.97 
19.16 
18.39 


74 
66 

60 
52 
45 

89 
34 
30 
23 
18 

12 
4 

4 

14 
25 

35 
44 

54 

60 
65 

67 
65 
61 
51 
40 

24 

9 

9 
27 
44 

58 
70 
78 
82 
84 

81 
77 


lOeHexonlls. 
Mag.  3.9 


RIglit 
Asoensioiii. 


47.718 
1.212 


26.53 
-0.685 


+0.08 
0.0 


0.00 
-1.0 


h     m 
18    20 

s 
14.160 

14.295  ^^ 

14.471  *^ 

14.680*® 

14.917  ^ 
260 

15.177 

15.455  ^ 

15.744  ^ 

16.040  ^ 

16.338  ^ 
295 

16.633 
16.920  *^ 


274 
255 


17.194 

17.449 

17.682  ^ 
203 

17.885 

18.056  "* 

18.191  ^^ 

18.286  ^ 

18.339  ^ 

8 
18.347  "~ 
18.313 
18.237 
18.123 
17.976 


34 

76 

114 

147 

176 


17.800 
17.606 
17.401 
17.196 
16.999 

16.820 
16.669 
16.553 
16.478 


194 
205 
205 
197 
179 

151 

116 

75 


16.447  — 

16 

16.463 
16.526 
16.634 


63 

108 


DwIliM- 
tfam. 


+21  43 


ft 


56.59 
54.12 
51.73 
49.53 
47.58 


247 
239 
220 
195 
150 


45.99 
44.81 
44.10 


118 
71 


23 

43.87  — 

44.15   ^ 
76 

44.91 


120 
161 
193 


46.11 

47.72 

49.65 

51.85  ^ 
239 

54.24 


251 
254 
252 
243 
228 


56.75 
59.29 
61.81 
64.24 

66.52 
68.59 
70.44 
72.00 
73.26 

74.21 

7^-81   25 
75.06  — 

74.95   " 


207 
185 
156 
126 
95 

60 


a  Teletoovii. 

Mag:  3.8 


Riglit 

AsOBDliOD. 


74.48 

73.65 
72.46 
70.95 
69.14 
67.05 

64.77 
62.34 
59.84 


47 
83 

119 
151 
181 
209 
228 

243 
250 


h     m 
18    20 


14.753 
1.076 


54.57 
+0.399 


+0.05 
0.0 


0.00 
-1.0 


8 

57.592 
57.809 
58.077 
58.387 
58.732 

59.104 
59.497 
59.903 
60.316 
60.731 

61.144 
61.546 
61.934 
62.301 
62.639 

62.942 
63.204 
63.418 
63.580 
63.685 

63.731 
63.717 
63.644 
63.518 
63.344 

63.130 
62.889 
62.631 
62.373  ^ 


217 
S68 
310 
345 
872 

393 
406 
413 
415 
413 

402 
388 

867 
838 
303 


262 
214 
162 
105 
46 

14 
•73 
126 
174 
214 

241 
258 


62.126 

61.907 

61.726 

61.595 

61.522 

61.511  — 
56 


247 
219 

181 

131 

73 


61.567 
61.685 
61.863 


118 
178 


Dedlna- 
tlon. 


-46    0 


tr 


48.15 
46.71 
45.38 
44.18 
43.11 

42.21 
41.47 
40.88 
40.47 
40.24 

40.16 
40.26 
40.55 
41.00 
41.64 

42.43 
43.38 
44.45 
45.64 
46.89 

48.17 
49.42 
50.60 
51.67 
52.57 

53.25 
53.70 


144 
133 
120 
107 
90 


74 
50 
41 
23 
8 

10 
29 
45 
64 
79 

95 
107 
119 
125 
128 

125 

118 

107 

90 

68 

45 


Xl>nooiiit. 
Mag.  3.7 


Rlciit 


53.86  — 

53.72   " 

53.30  *^ 
71 

52.59 

95 

118 

134 

145 

151 

152 
147 


51.64 

50.46 
49.12 
47.67 

46.16 
44.64 
43.17 


58.065 
1.440 


52.17 
-1.036 


+0.09 
0.0 


+0.01 
-1.0 


h     m 
18    22 


8 

26.30 
26.41 
26.65 
27.02 
27.52 

28.11 
28.79 
29.52 
90.29 
31.06 

31.82 
32.53 
33.19 
33.76 
34.23 

34.60 
34.85 
34.98 
34.97 

34.60 
34.23 
33.75 
33.18 
32.53 

31.82 
31.05 
30.26 
29.46 
28.68 

27.93 
27.24 
26.63 
26.12 
25.74 

25.47 
25.34 
25.36 


11 
84 
87 
50 
59 

68 

73 

n 

77 
76 

71 
M 

57 
47 
87 

2S 
IS 

1 
13 
94 

87 
48 

67 
65 

71 

77 
79 
80 

78 
75 

69 
61 
51 
38 
27 

13 
2 


Uon. 


+72  41 


9r 


S4I 
31ft 


54.88 

51.38 

47.97 

44.81 

41.99 
m 

39.66 ,_. 

37.87- 

36.70 

36.20- 

36.36  " 

81 
37.17 


38.61 
40.60 
43.08 
45.94 

49.11 
52.48 
55.96 
59.45 
62.86 

66.11 
69.11 
71.82 
74.17 
76.10 


144 
190 
918 


817 


837 
848 
840 
811 


800 

sn 

23S 

193 
148 


77.68  j„ 

78.58  ^y 

79.05  — 

78.99    • 

78.41  " 
113 


77.29 
75.66 
73.54 
70.98 
68.03 

64.79 
61.35 
57.81 


163 
212 
SS6 
395 

SM 

844 
854 


31.194 
3.363 


52.60 
+3.211 


-0.02 
0.0 


-0.02 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Time. 


Jan.  1.0 
11.0 
20.9 
80.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
81.7 

Apr.  10.7 
20.7 
30.7 

May  10.6 
20.6 

80.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


XSagitteiU. 
Mag.  2.9 


Right 


h     m 
18    22 


8 

58.056 
58.230 
58.443 
58.688 
58.959 

59.250 
59.557 
59.873 
60.195 
60.520 

60.843 
61.159 
61.464 
61.754 
62.024 

62.268 
62.480 
62.657 
62.798 
62.887 

62.934 
62.933 
62.887 
62.798 
62.671 

62.512 
62.332 
62.140 
61.945 
61.761 

61.597 
61.464 
61.369 
61.320 
61.320 

61.370 
61.469 
61.614 


174 
218 
345 
371 
391 

807 
816 
832 
83ft 
838 

8ie 

806 
890 
870 
344 


213 

177 

186 

94 

47 

1 

46 

89 

137 

169 

180 
192 

195 
184 
164 

133 

95 

49 

0 

50 

99 
145 


DMllna- 
tion. 


-25  27 


tf 


60.76 
60.56 
60.40 
60.26 
60.13 

60.00 
59.84 
59.64 
59.39 
59.11 

58.79 
58.45 
58.10 
57.77 
57.47 

57.24 
57.07 
56.98 
56.97 
57.06 

57.20 
57.40 
57.65 
57.89 
58.12 

58.31 
58.45 
58.51 
58.49 
58.38 

58.19 
57.93 
67.63 
57.31 
56.98 

56.68 
56.42 
56.21 


30 
16 
14 
18 
18 

16 
30 
35 
38 
83 

84 
85 
88 
80 
33 

17 
9 
1 

9 
14 

30 
35 
34 
33 
19 

14 
J6 

3 
11 
19 

26 
30 
33 
33 
30 

26 
31 


eSerpentU. 
Mag.  5.4 


Right 
Asomwiom. 


h     m 
18    25 


8 

27.732 
27.880 
28.063 
28.274 
28.511 

28.766 
29.037 
29.318 
29.605 
29.895 

30.183 
30.466 
30.739 
30.998 
31.237 

31.454 
31.641 
31.797 
31.914 
31.993 

32.029 
32.024 
31.977 
31.893 
31.775 

31.628 
31.462 
31.285 
31.106 
30.936 

30.783 

30.657 

30.564 

30.512 

30.503  — 
35 

30.538 

30.617 

30.738 


148 
183 
211 
237 
255 

271 
281 
287 
290 
288 


283 
273 
259 
239 
217 


187 

150 

117 

79 

5 

47 

84 

118 

147 

166 
177 
179 
170 
153 

126 
93 
52 


DttdliUk 
tlon. 


79 
121 


-22 


tt 


16.74 
17.95 
19.15 
20.25 
21.21 

22.00 
22.53 


121 

130 

110 

96 

79 

53 


38 
22.81  — 

22.79     ^ 


22.50 

21.92 
21.10 
20.05 
18.84 
17.51 

16.09 
14.65 
13.22 
11.84 
10.56 

9.39 
8.36 
7.46 
6.73 
6.15 

5.73 
5.45 
5.34 
5.38 
5.57 

5.93 
6.44 
7.11 
7.92 
8.89 

9.98 
11.13 
12.36 


89 

58 

83 
106 
131 
188 
143 

144 
143 
138 
138 
117 

103 
90 
73 
58 
43 

38 
11 

4 
19 
86 

51 
67 
81 
97 
109 

115 
128 


lAgoiUe. 

Mag.  4.1 


Right 


h     m 
18    30 


148 
182 
214 


258 


278 
284 
291 
294 
294 


280 
267 
248 


8 

47.674 
47.822 
48.004 
48.218 
48.456 

48.714 
48.987 
49.271 
49.562 
49.856 

50.150 
50.439 
50.719 
50.986 
51.234 

51.460 
51.657 
51.821 
51.948 
52.086 

52.082 
52.084  — 
52.045  ^ 
51.966  ^ 
51.851  "* 

142 


51.709 
51.544 
51.368 
51.188 
51.016 


197 
164 
127 


46 


165 
176 
180 
172 
153 


50.863 

50.736 

50.641 

50.587 

50.577  — 
35 


50.612 
50.691 
50.813 


79 
122 


Declina- 
tion. 


-  8  17 


tt 


63.44 
64.27 
65.09 
65.86 
66.51 

67.04 
67.38 


88 
82 
77 
66 

58 

84 


67.51  — 
67.43     * 


67.11 

66.58 
65.86 
64.98 
63.98 
62.89 

61.76 
60.63 
59.54 
58.51 
57.56 

56.72 
56.02 
55.42 
54.94 
54.58 

54.33 
54.19 
54.14  — 
54.18     * 


32 
58 

72 
88 

100 
109 
118 

118 

109 

103 

95 

84 

70 
60 
48 
86 
25 

14 


f  Pavonis. 
Mag.  4.1 


Right 
Asoensloa. 


54.31 

54.54 
54.86 
55.28 
55.80 
56.42 

57.15 
57.93 

68.77 


13 
23 

32 
42 
52 
62 
73 

78 
84 


h      m 
18    33 


8 

32.46 
32.80 
33.26 
33.83 
34.48 

35.21 
36.00 
36.82 
37.66 
38.52 

39.37 
40.21 
41.01 
41.76 
42.45 

43.05 
43.57 
43.98 
44.28 
44.46 

44.51 
44.43 
44.23 
43.92 
43.60 

43.00 
42.43 
41.82 
41.21 
40.61 

40.06 
39.58 
39.19 
38.91 
38.76 

38.76 
38.88 
39.14 


84 

46 
57 
65 
73 

79 
82 
84 
86 
85 

84 
80 
75 
69 
60 

52 
41 
30 
18 
5 

8 
20 
31 
42 
50 

57 
61 
61 
60 
55 

48 
39 
28 
15 
0 

12 
26 


Dedin*- 
tion. 


-71  29 


tt 


54.50 
51.72 
49.09 
46.66 
44.50 

42.64 
41.12 
39.97 
39.20 
38.81 

38.80 
39.18 
39.94 
41.06 
42.50 

44.24 
46.25 
48.45 
50.81 
53.25 

55.70 
58.08 
60.32 
62.32 
64.02 


378 
368 

348 
316 
186 


153 

115 

77 

89 

1 

38 

76 

113 

144 

174 

301 
330 
336 
344 
345 


338 
334 
300 

170 
138 

65.35 

66.25  ^ 

66.67  — 

66.59    * 

65.99   ^ 
109 

64.90 


63.34 
61.36 
59.06 
66.48 

53.73 
60.91 
48.09 


156 
198 


358 
375 

383 
383 


Mean  Place 
Sec  6,  Tan  5 


68.317 
1.108 


64.03 
-0.476 


28.038 
1.001 


19.41 
-0.035 


47.949 
1.011 


66.32 
-0.146 


34.472 
3.161 


58.69 
-2.988 


D^a,  Dwa 

5934«- 


+0.07  0.00 

0.0  -1.0 

-1919 30 


+0.06 
0.0 


0.00 
-1.0 


+0.06 
+0.1 


0.00 
-1.0 


+0.14 


+0.03 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washioffton 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


1.0 
10.9 
20.9 
30.9 

9.9 

19.8 
1.8 
11.8 
21.7 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


Mean  Place 
Sec  6,  Tan  l 


D^a,  Dwa 


jSOyhiiuda. 
Mag.  2.9 


Riglit 
AaoMulon. 


h     m 
17    39 


186 
218 
344 
366 

277 

287 
200 
289 


8 

27.917 
28.102 
28.320 
28.564 
28.829 

29.106 
29.393 
29.683 
29.972 
30.255 

30.530 
30.792 
31.038 
31.265 
31.466 

31.640 
31.783 
31.891 
31.962 

31.993  — 

7 

31.986 
31.940 
31.857 
31.741 
31.597 


375 


383 
346 
337 
301 
174 


148 

106 

71 


31.432 
31.254 
31.072 
30.895 
30.735 

30.598 

30.494 

30.430 

30.410  — 

30.436  * 
73 


46 
83 

116 
144 
166 

178 
183 
177 
160 
187 

104 
64 


30.509 

30.628 
30.787 


110 
160 


Declina- 
tion. 


+  4  35 


tr 


173 
164 
153 
138 
106 

76 
44 


61.41 
59.69 
58.05 
56.53 
55.20 

54.14 

53.38 

52.94 

52.87  — 

53.16  " 
61 

53.77 

54.68 

55.85 

57.23 

58.75 

60.38 
62.04 
63.69 
65.28 
66.79 

68.17 
69.38 
70.44 
71.31 
71.98 

72.45 
72.71 
72.76  — 
72.68  " 
72.19  "" 

71.67 
70.74 
69.69 
68.42 
66.99 

65.40 
63.71 
61.99 


01 
117 
188 
163 
168 

166 
165 
150 
151 
138 

121 

106 

87 

67 

47 

36 


63 

88 

105 
137 
143 
150 

160 
173 


28.239 
1.003 


60.53 
+0.080 


+0.06 
0.0 


0.00 
-1.0 


Mag.  3.1 


Right 


h     m 
17    41 

B 

54.848 
55.098 
55.390 
55.714 
56.065 


303 

834 

851 


66.433 
56.812 
57.195 
57.677 
57.955 

58.321 
58.671 
59.002 
59.308 
59.584 

59.825 
60.025 
60.182 
60.288 
60.344 

60.347 
60.298 
60.201 
60.061 
59.881 

59.672 
59.447 
59.216 
58.992 
68.788 


370 
383 
383 
878 


850 
331 
806 

376 
341 

300 

157 

106 

66 

3 

40 

07 
140 
180 
300 

336 
381 
334 
304 
171 


68.617 

58.489 

68.412 

68.394  — 

68.437  ^ 
106 

68.542 

163 
316 


68.705 
68.921 


DeoHoft- 
tkm. 


-40    6 


rr 


44.04 
43.16 
42.43 
41.86 
41.43 

41.15 
41.00 


78 
57 
48 
28 

15 


40.97  — 
41.05  ® 
41.26  " 


41.64 
41.93 
42.42 
43.01 
43.71 

44.48 
45.34 
46.25 
47.19 
48.16 

49.09 
49.96 
50.73 
51.36 
51.82 

62.07 
52.12 
51.92 
51.50 
50.85 

50.02 
49.03 
47.93 
46.75 
46.67 

44.43 
43.38 
42.48 


40 
50 
70 
77 

86 
01 
04 
07 


87 
77 
63 
46 
25 

5 

20 
42 
65 
83 

00 
110 
118 
118 
114 

105 
05 


55.142 
1.307 


48.91 
-0.842 


+0.08 
0.0 


0.00 
-1,0 


MHenmlls. 
Mag.  3.6 


Right 


h     m 
17    43 


8 

16.666 
16.736 
16.946 
17.188 
17.468 

17.745 
18.047 
18.354 
18.662 
18.964 

19.266 
19.533 
19.789 
20.021 
20.222 

20.391 

20.523 

20.616 

20.667 

20.674  — 
36 

20.638 

20.560 

20.442 

20.290 

20.109 

19.905 
19.687 
19.465 
19.248 
19.046 

18.869 
18.724 
18.621 
18.565 
18.568  — 

44 

18.602 


171 
310 
343 
370 
387 

303 
307 
306 
303 
303 


2n 

256 
232 
201 
100 

132 
03 
51 


78 
118 
153 
181 
204 


218 
222 

217 
202 
177 

145 

103 

56 


18.697 
18.839 


05 

142 


DeollttBp 
tlon. 


+27  46 


»/ 


61.34 
68.56 
65.93 
63.54 
61.49 

49.87 
48.72 
48.10 


378 
363 
230 
306 
162 


115 
63 

48.02  — 
48.50  *® 

07 


49.47 
50.90 
52.74 
54.92 
57.34 

59.94 
62.62 
65.31 
67.93 
70.43 

72.73 
74.79 
76.56 
78.02 
79.13 


143 
184 
218 
343 
360 


368 


363 
250 
330 

306 

177 
146 
111 

73 


79.86  3^ 
80.21  — 
80.17     * 

44 
85 

134 


79.73 
78.88 

77.64 
76.03 
74.06 
71.80 
69.28 

66.57 
63.75 
60.92 


161 
197 


363 

271 


282 


17.267 
1.130 


62.00 
+0.527 


+0.05 
0.0 


0.00 
-1.0 


Mag.  4.9 


Riitht 


h     m 
17    43 

8 

17.78 
18.00  " 
18.35 
18.82 
19.39 


20.04 
20.75 
21.50 
22.26 
22.98 

23.68 
24.31 
24.87 
25.34 
26.70 

25.94 
26.07 
26.07 
25.95 
25.72 

26.36 
24.91 
24.36 
23.76 
23.05 

22.30 
21.53 
20.75 
19.99 
19.27 

18.69 
17.98 
17.47 
17.06 
16.79 

16.65 
16.64  — 
16.77  ** 


35 
47 
57 
65 

71 
75 
75 
73 
70 

63 
56 
47 
86 

34 

13 
0 
13 
83 
86 

45 

65 
60 
71 
76 

77 
78 
76 
73 
68 

61 
51 
41 
37 
14 


tlon. 


+72   11 


tr 


18.10 

14.62 

11.35 

8.42 

5.94 


848 
837 
203 
248 

104 

^•«>133 

1.99  — 
2.01  ^ 
2.68  •^ 

130 


3.98 

6.86 

8.25 

11.04 

14.15 

17.46 
20.89 
24.34 
27.70 
30.90 

33.84 
36.47 
38.74 
40.58 
41.97 


188 
289 
279 
311 
331 


343 
845 
896 
820 
394 


363 
227 
184 
139 

89 

42.86  3^ 

43.25  — 
43.11  " 
42.45  ^ 

41.26  "^ 

160 


39.57 
37.40 
34.80 
31.81 
28.54 

25.05 
21.47 
17.90 


217 
960 
299 

827 
349 

858 

857 


22.611 
3.269 


20.25 
+3.113 


-0.02 
0.0 


+0.01 
-1.0 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wttshinston 
ICaftnTuna. 


7  OpUttohl. 

Mag.  3.7 


Rlglit 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.    1.8 

11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 


h     m 
17    43 


t 

49.520 
49.702 
49.918 
50.159 
50.422 

50.698 
50.984 
51.273 
51.562 
51.846 

52.123 
52.388 
52.636 
52.866 
53.071 

53.251 
53.399 
53.512 
53.588 


182 

316 
341 
383 

376 


386 


384 

377 


348 


306 

180 

148 

113 
76 


38 

53.626  — 
1 

53.625 

53.584 

53.505 

53.393 

53.252 


53.089 
52.913 
52.732 
52.556 
52.395 

52.257 
52.152 
52.086 
52.063 
52.087 

52.158 
52.274 
52.430 


41 

70 
113 
141 
163 

176 
181 
176 
161 
188 

106 

66 

_» 

34 

71 

116 
166 


turn. 


{Itaaooma. 

Mag.  3.9 


RIftaft 
AMeostDn. 


+  2  44 


tf 


13.59 
12.00 
10.44 

9.00 

7.75 

6.73 
6.00 
5.68 
5.50  — 
5.76  ^ 


180 
156 
144 

136 
103 


73 
43 


57 

85 
11 
30 
45 
58 

57 
56 
51 
43 
30 

14 
00 
83 
63 
45 

36 

24.26  — 

24.11   ** 
34 

55 


6.33 
7.18 
8.29 
9.58 
11.03 

12.56 
14.13 
15.69 
17.20 
18.62 

19.92 
21.06 
22.06 
22.88 
23.50 

23.95 
24.20 


23.77 

23.22 
22.45 
21.49 
20.33 
19.01 

17.54 
15.97 
14.34 


77 

06 

116 

133 

147 

157 
163 


b  m 
17  52 


8 

5.655 
5.819 
6.056 
6.355 
6.708 

7.103 
7.528 
7.972 
8.422 
8.865 

9.293 

9.691 

10.052 

10.367 

10.628 

10.831 
10.968 
11.041 


164 
387 


358 
305 

435 
444 

450 
443 

438 


361 
315 
361 
308 

187 
73 
3 


11.044  — 

10.978  ^ 
131 

10.847 


10.652 

10.399 

10.095 

9.749 

9.371 
8.972 
8.564 
8.163 
7.778 

7.425 
7.117 
6.864 
6.677 
6.561 

6.523 
6.563 
6.681 


105 

353 
304 

346 
378 

300 
408 
401 
385 

358 


308 


187 
116 

J? 

40 
118 


DMltna- 
tion. 


+56  52 


ft 


64.97 
61.52 
58.24 
55.28 
52.74 

50.72 
49.31 
48.52 


345 


89HenraUa. 
Mag.  5.5 


Right 
Asoaislon. 


303 

141 
70 


371 
304 

337 


344 


48.41  ii 

48.97  ^ 
118 

50.15 

51.92  *" 

54.20 

56.91 

59.95 

63.22 
66.61 
70.05 
73.43 
76.66 

79.67 
82.38 
84.75 
86.71 
88.23 

89.27 

89.81 

89.82  — 

89.32  ^ 

88.30  ^^ 
153 

86.77 


338 
301 

371 
337 
106 
153 
104 

54 


84.76 
82.30 
79.46 
76.30 

72.91 
69.38 
65.86 


301 
346 
384 
316 
330 

353 
353 


b     m 
17    52 


8 

8.481 
8.644 
8.846 
9.080 
9.342 

9.623 

9.918 

10.222 

10.527 

10.828 

11.121 
11.400 
11.660 
11.898 
12.108 

12.286 
12.430 
12.534 
12.596 


163 
308 
334 
363 
381 

305 
304 
305 
301 
303 

370 
300 


310 
178 

144 

104 

63 


12.615  — 
34 

12.691 

12.626 

12.419 

12.278 

12.105 


11.910 
11.698 
11.481 
11.268 
11.067 

10.889 
10.744 
10.639 
10.679 
10.567  — 

38 

10.605 
10.692 
10.826 


66 

106 
141 
173 
105 

313 
317 
313 
301 
178 

145 

105 

60 


87 
134 


DecUiiA- 
tion. 


+26    3 


ft 


43.44 
40.75 
38.20 

36.87 
33.86 

32.25 
31.11 
30.47 


»l 
161 

114 

64 


85  Diaooiiis. 
Mag.  5.0 


Right 
AaoBDSIon. 


30.36  — 

30.78  ^ 
08 

31.71 

130 
180 
313 
337 
357 


33.10 
34.90 
37.02 
39.39 


367 
301 
340 
333 


41.96 
44.61 
47.28 
49.89 
52.38 

54.70 
66.78 
58.60 
60.10 
61.26 

62.06 
62.51 
62.56  — 
62.22  " 


183 

150 

116 

80 

46 


61.49 

60.38 
58.90 
57.08 
64.95 
52.57 

49.98 
47.28 
44.65 


73 
111 

148 
183 
313 
338 
3B0 

370 
373 


h  m 
17  62 


33 

40 
57 
71 


8 

57.66 
67.78 
68.18 
58.75 
59.46 

60.29 
61.21 
62.19 
63.19 
64.17 

66.11 
65.98 
66.74 
67.36 
67.86 

68.19 

68.35 

68.36  — 

68.20  *• 
33 

48 


100 
08 
04 

87 
76 
63 
40 
34 

16 


67.87 

67.39 
66.77 
66.01 
66.16 
64.21 

63.20 
62.14 
61.06 
60.00 
68.97 

68.00 
67.12 
56.37 
66.76 
66.30 

66.03 
54.94  — 
56.04  '• 


63 
76 
85 

05 
101 

106 
108 
106 
103 
07 

88 
75 
63 
46 
37 


tkm. 


+76  68 


tt 


26.97 
23.53 
20.27 
17.32 
14.80 

12.79 
11.38 
10.61   ^, 
10.51  — 
11.08  ^"^ 

119 

12.27 


344 
328 
305 
353 

301 


141 
77 


14.04 
16.32 
19.03 
22.09 

26.34 
28.74 
32.18 
36.66 
38.79 

41.79 
44.50 
46.87 
48.83 
50.35 

51.40 
61.94 


177 
328 
371 
306 
335 

340 
344 

338 
323 
300 


371 
337 
106 
153 
105 


54 
51.97  — 

61.46  " 
60.44  '^ 

153 


48.92 
46.92 
44.47 
41.64 
38.49 

35.12 
31.61 
28.10 


300 
345 
383 
315 

337 


351 
351 


Mean  Place 
Sec  6,  Tan  6 


49.827 
1.001 


12.40 
+0.048 


7.760 
1.830 


66.02 
+1.633 


9.162 
1.113 


43.38 
+0.489 


64.420 
4.437 


27.99 
+4.323 


+9.06 
0.0 


0.00 
-1.0 


+0.02 
0.0 


0.00 
-1.0 


+0.06 
0.0 


0.00 
-1.0 


-0.05 
0.0 


+0.01 
-1.0 
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WashJneton 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.6 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


oDnconis. 
Mag.  4.8 


Right 
ABomskm. 


Mean  Place 
Sec  a,  Tan  5 


h     m 
18    49 


8 

58.225 
58.286 
58.427 
58.643 
58.928 

59.273 
59.668 
60.102 
60.562 
61.036 

61.511 
61.975 
62.414 
62.817 
63.175 

63.479 
63.719 
63.891 
63.990 
64.016  — 

61 

63.965 


01 

141 
310 
385 
845 

896 
434 
400 
474 
476 

464 

439 
403 
368 
304 


340 

173 

99 


63.841 
63.645 
63.385 
63.070 

62.705 
62.303 
61.878 
61.442 
61.008 

60.591 
60.206 
59.864 
59.578 
59.356 


124 
190 
300 
315 
305 

402 
425 
430 
434 
417 


385 
342 
380 
333 

148 

59.208 
59.136  — 
59.147  " 


Deelina- 
tion. 


+59  17 


ti 


25.41 
21.96 
18.56 
15.32 
12.40 

9.89 
7.88 
6.48 
5.69  ^, 
6.57  — 

65 

6.12 


345 
840 
334 
393 

361 


301 

140 

79 


<rSagittaiU. 
Mag.  2.1 


Right 
Ascension. 


7.29 

9.05 

11.32 

14.04 

17.10 
20.41 
23.89 
27.42 
30.92 

34.32 
37.53 
40.47 
43.09 
45.33 


117 
170 
337 
373 
300 

331 
348 
353 
350 
340 


331 
394 
303 
324 
181 


136 
85 


47.14 

48.49 

49.34   33 

49.67  — 

49.47   * 
75 

48.72 

127 

179 

330 

309 

303 


47.45 
45.66 
43.40 
40.71 

37.68 
34.40 
30.96 


328 
344 


60.506 
1.958 


20.47 
+1.684 


h     m 
18    50 


s 

14.270 
14.416 
14.601 
14.822 
15.072 

15.345 
15.637 
15.945 
16.263 
16.588 

16.915 
17.240 
17.560 
17.867 
18.158 

18.424 
18.663 
18.866 
19.030 
19.150 


140 
186 
321 
350 
373 

293 
308 
818 
835 
337 

335 
330 
307 
391 
360 


339 
303 
104 
130 
73 


+0.02 
+0.1 


-0.02 
-1.0 


19.223 
19.248  — 
19.224  ^ 
19.155  ^ 
19.045  ^^' 

145 

18.900 

173 
188 
190 
191 
170 

17.976  ^^^ 

17.827  ^,, 

17.713   ^2 

17.641   ^ 

17.614  ~ 
33 

17.636 


18.727 
18.539 
18.343 
18.152 


17.706 
17.823 


70 

117 


Dedtna- 
tion. 


-26  23 


tt 


52.15 
51.78 
51.42 
51.07 
50.72 

50.35 
49.95 
49.51 
49.03 
48.52 

47.98 
47.43 
46.89 
46.39 
45.95 

45.58 
45.33 
45.17 
45.12 
45.18 

45.34 
45.60 
45.90 
46.25 
46.60 

46.92 

47.20 

47.40 

47.51 

47.53  — 
9 

47.44 

47.27 

47.00 

46.69 

46.34 

45.97 
45.60 
45.24 


37 
36 
35 
86 

87 

40 
44 

48 
51 
64 

65 
54 
50 
44 

37 

35 

16 
6 

6 
16 

26 
30 
35 
35 
32 

28 
30 
11 


$  Sexpentls  pr. 
1^.4.5 


17 
37 
31 
35 
37 

37 
30 


Right 
Asoensioii. 


h     m 
18    52 


s 
11.195 

11.313 
11.466 
11.650 
11.862 

12.097 
12.351 
12.619 
12.898 
13.184 

13.472 
13.759 
14.040 
14.311 
14.564 

14.796 
15.001 
15.174 
15.311 
15.409 


118 
153 
184 
313 
335 


354 
308 
379 
386 
388 


387 
381 
371 
353 
333 


305 

173 

137 

98 

56 


15.465  ^3 
15.478  — 
15.448   ^ 


14.554 
1.116 


55.10 
-0.496 


+0.07 
1+0.1 


+0.01 
-1.0 


15.378 
15.272 

15.136 
14.975 
14.801 
14.620 
14.443 

14.280 

14.138 

14.027 

13.952   „ 
35 

13.917  — 

7 
13.924 
13.972 
14.062 


70 

100 
130 

161 
174 
181 
177 
103 

143 

111 

75 


Deellnft- 
tion. 


+  45 


If 


148 
140 
130 
119 
97 


70 
37 


53.29 
51.81 
50.35 
48.99 
47.80 

46.83 
46.13 
45.76 
45.71  — 
46.01  ^ 

04 

46.65 
47.59 
48.82 
50.27 
51.90 


48 
90 


53.64 
55.45 
57.27 
59.04 
60.74 

62.30 
63.73 
64.97 
66.03 
66.89 

67.54 
67.98 
68.20 
68.22  — 
68.02  ^ 

40 

67.62 


94 

133 
145 
163 
174 

181 
183 
177 
170 
156 

143 
134 

100 
86 
65 

44 

33 


R  Lyrte* 
Var.  4.0-4.7 


Right 


67.01 
66.19 
65.19 
64.01 

62.68 
61.25 
59.75 


01 

82 

100 

118 

133 


143 
150 


h      m 
18    52 


11.546 
1.003 


49.86 
+0.072 


+0.06 
+0.1 


0.00 
-1.0 


s 
51.023 
51.105 
51.240 
51.425 
51.655 

51.925 
52.228 
52.555 
52.901 
53.257 

53.616 
53.968 
54.308 
54.626 
54.915 

55.168 
55.380 
55.545 
55.659 
55.720 

55.725 
55.675 
55.572 
55.420 
55.224 

54.992 
54.730 
54.450 
54.162 
53.877 

53.605 
53.358 
53.146 
52.975 
52.854 


83 
135 
185 
380 
370 


803 
837 
840 
856 
850 

853 
840 
818 


353 


313 

165 

114 

61 


50 
103 
153 
196 
333 

363 
380 
388 

285 
372 


347 
313 
171 
131 


52.785 

52.773  — 
52.817  ** 


Dedim 
tkm. 


+43  50 


fi 


318 
SU 


8S7 


24.21 
21.03 
17.90 
14.94 
12.27 

9.98 
8.18 
6.92 
6.26 


6.23  — 

57 


180 

126 

06 


117 
171 
318 


890 


813 

326 
831 
828 
316 


6.80 

7.97 

9.68 
11.86 
14.45 

17.35 
20.48 
23.74 
27.05 
90.83 

83.49 

36.45 

39.16  ^ 

4L57*" 

43.62"* 
165 

45.27  ^^ 

46.48 

47.24  ^ 

47.51  ^ 

47.30  ^ 
^    71 


46.59 
45.39 
43.72 
41.62 
39.13 

36.34 
33.30 
30.14 


120 
167 
310 
949 
379 


804 
816 


52.240 
1.386 


19.51 
+0.960 


+0.04 
+0.1 


-0.01 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W( 


ashlncUm 
Mm  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


Mag.  3.8 


Right 
Aaoenskm. 


h     m 
18    55 


8 

53.968 
54.058 
54.193 
54.368 
54.581 

54.824 
55.094 
55.387 
55.694 
56.010 

56.329 
56.645 
56.951 
57.242 
57.511 

57.751 
57.957 
58.123 
58.247 
58.324 

58.353 
58.334 
58.268 
58.157 
58.006 

57.822 
57.611 
57.384 
57.149 
56.917 

56.698 
56.501 
56.335 
56.207 
56.121 

56.083 
56.093 
56.151 


00 
136 
176 
213 
248 

270 
283 
807 
816 
819 

316 
306 
291 
260 
240 


206 

166 

124 

77 

29 


10 

66 

111 

161 

184 


211 
227 
235 
232 
219 

197 

166 

128 

86 

38 


10 
58 


Dedtiift- 
tkm. 


+32  34 


// 


43.93 
41.11 
38.33 
35.71 
33.33 


282 
278 
262 
238 

201 


2«-74  ,^ 
28.66 
28.13  — 
28.17     * 

50 

28.76 

112 
161 
203 
239 
268 


29.88 

31.49 
33.52 
35.91 

38.59 
41.45 
44.42 
47.42 
50.38 

53.22 
55.88 
58.31 
60.44 
62.26 


286 
297 
300 
296 
284 


266 
343 
213 
182 
145 


107 
64 


63.71 

64.78 
65.42   ^ 
65.65  — 
65.44   ^^ 

64 
64.80 

106 
147 
188 
231 
249 


63.72 
62.25 
60.37 
58.16 

55.67 
52.97 
50.15 


270 
282 


cAqnils. 
Mag.  4.2 


Right 
AMttiskm. 


h  m 
18  55 


8 

56.279 
56.385 
56.527 
56.703 
56.910 

57.141 
57.393 
57.661 
57.941 
58.229 

58.521 
58.810 
59.094 
59.366 
59.620 

59.852 
60.056 
60.226 
60.360 
60.453 

60.503 


60.509  — 
60.473  ** 


106 
142 
176 
207 
231 

252 
268 
280 
288 
292 


289 
284 
272 
254 
232 

204 

170 

134 

93 

50 


6 


60.395 
60.280 

60.135 
59.964 
59.779 
59.587 
59.397 

59.220 
59.066 
58.940 
58.849 
58.798 

58.791 
58.826 
58.903 


78 
115 
145 

171 
185 
192 
190 
177 

154 

126 

91 

51 

7 

35 

77 


Dedina- 
tkm. 


+14  57 


n 


30.16 
28.10 
26.09 
24.19 
22.50 

21.09 
20.02 
19.35  ^ 
19.11  — 
19.80   *• 

63 
19.93 


206 

201 
100 
160 
141 


107 
67 


20.96 
22.35 
24.07 
26.03 

28.19 
30.46 
32.78 
35.10 
37.34 

39.45 
41.41 
43.17 
44.68 
45.94 

46.93 
47.62 
48.03 


103 
139 
172 
196 
216 


227 
282 
232 
224 

211 


196 
176 
151 
126 
99 


60 

41 

9 
48.12  — 

47.91    " 
51 

47.40 

46.57 

45.46 

44.08 

42.45 

40.63 
38.66 
36.60 


83 

111 

138 
163 
182 

197 
206 


rSaglttaiiL 
Mag.  2.7 


Right 
Asotnakm. 


h  m 
18  57 


8 

27.214 
27.356 
27.540 
27.760 
28.011 

28.287 
28.584 
28.897 
29.223 
29.556 

29.893 
30.229 
30.560 
30.881 
31.184 

31.465 
31.716 
31.932 
32.108 
32.239 


142 
184 
220 
251 
276 

297 
313 
326 
333 
337 

336 
331 
821 
903 
281 


251 
216 
176 
131 
83 

32.322 
32.354  — 
32.337  ^^ 
32.272  ^ 
32.163  ^^ 

145 


32.018 
31.842 
31.648 
31.446 
31.247 


176 
194 
202 
199 
185 


31.062  ^^ 
30.904  j^ 
30.779 
30.697 
30.662  — 

14 

30.676 
30.740  •* 
30.851  "^ 


Dedina- 
tkm. 


-29  59 


// 


47.57 
46.95 
46.34 
45.74 
45.15 

44.56 
43.97 
43.38 
42.78 
42.19 

41.60 
41.04 
40.53 
40.09 
39.73 

39.49 
39.36 
39.36 
39.48 
39.74 

40.10 
40.54 
41.04 
41.56 
42.08 

42.55 
42.95 
43.25 
43.42 
43.45 

43.34 
43.09 
42.73 
42.27 
41.74 

41.16 
40.56 
39.95 


62 

61 
60 
50 
50 

50 
50 
60 
50 
50 

56 
51 
44 
86 
24 

18 
0 
12 
26 
36 

44 

50 
52 
52 

47 

40 

30 

17 

3 

11 

25 

36 
46 
53 

58 

60 
61 


r  AqulUe. 
Mag.  3.0 


Right 
AsomsioD. 


h    m 
19    1 


8 

40.765 
40.865 
41.002 
41.174 
41.376 

41.602 
41.850 
42.115 
42.393 
42.680 

42.971 
43.262 
43.547 
43.822 
44.080 

44.317 
44.525 
44.701 
44.841 
44.940 


100 
137 
172 
202 
236 

248 
265 
278 
287 
291 

291 
285 
275 
258 
237 


206 

176 

140 

99 

56 


44.996 
45.009  — 
44.978  ^^ 
44.906  ^ 
44.796  "° 

140 


44.656 
44.490 
44.308 
44.119 
43.931 


43.755 
43.601 
43.474 
43.381 
43.328 

43.317 
43.348 
43.421 


166 
182 
180 
188 
176 

154 

127 

93 

53 

11 

31 
73 


Dedina- 
tion. 


+13  44 


n 


35.71 
33.72 
31.77 
29.94 
28.30 

26.93 
25.90 
25.25  ^ 

23 

25.02  — 

25.21    ^* 
62 

25.83 


190 
196 
183 
164 
137 


103 
65 


102 
136 
160 
192 
212 


26.85 

28.21 
29.90 
31.82 

33.94 
36.17 
38.44 
40.71 
42.91 

44.99 
46.91 
48.63 
50.13 
51.37 

52.35 
53.05 
53.46 
53.57  — 
53.39   ^® 

47 

52.92 
52.14 
51.09 
49.77 
48.22 


223 
227 
227 
220 
206 

193 
172 
150 
124 
98 


70 
41 


46.47 
44.57 
42.59 


78 
106 
132 
155 
175 

190 
198 


Mean  Place 
Sec  6,  Tan  5 


54.785 
1.187 


39.40 
+0.639 


56.746 
1.035 


26.25 
+0.267 


27.519 
1.155 


50.36 
-0.577 


41.211 
1.029 


31.58 
+0.245 


+0.04 
+0.1 


-0.01 
-1.0 


+0.05 
+0.1 


0.00 
-1.0 


+0.08 
+0.1 


+0.01 


+0.05 


0.00 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashiiiKton 
MmnTim; 


Jsn.  1.0 
11.0 
21.0 
80.9 

Feb.    9.9 

19.9 
Ifar.    1.9 

11.8 
21.8 
81.8 

Apr,  10.7 
20.7 
80.7 

May  10.7 
20.6 

80.6 

June   9.6 

19.6 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct  7.3 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


^SafittarU. 
Mag.  4.9 


Right 


h     m 
19    10 

8 

34.209 
34.382 
34.496 
34.698 
34.921 


188 
188 


US 


35.176 
85.452 
35.745 
86.058 
86.370 

86.694 
87.019 
87.341 
87.655 
87.954 

88.238 
38.485 
88.705 
88.887 
89.027 


976 
908 
806 
817 
894 

825 
822 
814 


m 


989 


DediDft- 
tkMi. 


189 

140 

91 


89.118 
39.162  — 
39.159    * 


89.109 
89.016 

38.884 
38.723 
38.542 
38.350 
88.159 

37.979 
37.823 
37.698 
37.610 


80 

98 

189 

161 
181 
199 
191 
180 

186 
195 

88 


Mean  Place 
Sec  a,  Tan  5 


37.566  — 

9 


37.568 
37.617 
37.710 


40 
08 


-25  23 


tt 


48.21 
47.84 
47.45 
47.05 
46.63 

46.17 
45.66 
45.10 
44.49 
43.82 

43.11 
42.39 
41.67 
41.00 
40.37 

39.82 
89.38 
89.06 
88.87 
38.81 

38.87 
89.05 
89.32 
89.65 
40.02 

40.39 
40.73 
41.02 
41.23 
41.36 

41.39 
41.33 
41.18 
40.95 
40.68 

40.37 
40.04 
39.70 


87 

80 
40 
49 
46 

51 
56 

61 
67 
71 

79 
79 
67 
63 
55 

44 

89 

10 

6 

6 

18 
97 
83 
87 
37 

34 
99 
91 
13 
8 

6 
15 
93 
97 
81 

83 
84 


dDraooiiia. 
Mag.  3.2 


Right 


34.489 
1.107 


50.89 
-0.475 


h     m 
19    12 

29!l2 
29.10  — 
29.19    • 

10 
80 
40 


29.38 
29.68 

30.08 
30.54 
31.07 
31.64 
32.25 

32.86 
33.45 
34.05 
34.59 
35.08 

35.48 
35.81 
36.06 
36.21 
36.26  — 

6 

36.20 
36.05 
35.81 
35.48 
35.07 


46 
53 
57 
61 
61 

50 
60 
54 
40 
40 

83 
26 
15 


34.59 
34.06 
33.49 
32.90 
32.30 

31.71 
31.15 
30.64 
30.19 
29.81 

29.52 
29.34 
29.25 


15 

94 
88 

41 

48 

53 
57 
50 
60 
50 

56 

51 
45 
88 


18 
0 


DediDft- 
tfcm. 


+67  80 


ft 


76.08 
72.66 
69.21 
65.87 
62.79 


849 
845 
884 
806 

974 


997 

57.78  ^^ 
56.07  ^^^ 
54.96  ^ 
54.53  — 

91 


54.74 
55.62 
57.10 
59.13 
61.64 


86 
148 
908 
951 


(2  Sagittaili. 
Mag.  5.0 


Right 


899 
848 
857 
860 
859 

841 
810 


64.56 
67.78 
71.21 
74.78 
78.38 

81.90 
85.31 
88.50 
91.39 
93.95 

916 

W.ll  ,„ 

123 

99.06 

99.78   „ 

99.97  — 
87 

99.60 


98.68 
97.21 
95.24 
92.80 

89.97 
86.81 
83.44 


09 

147 
107 
944 


316 
837 


32.458 
2.616 


68.50 

+2.417 


h     m 
19    12 


8 

53.521 
58.636 
53.789 
53.975 
54.192 

54.432 
54.695 
54.974 
55.266 
55.570 

55.879 
56.190 
56.499 
56.798 
57.086 

57.356 
57.599 
57.811 
57.987 
58.122 


115 
153 
186 
917 
940 

963 
970 
909 

804 
800 

811 
800 


970 


948 
919 
176 
185 
01 

58.218 
58.257  — 
58.255  ^ 
58.209  ^ 
58.121  '^ 

57.996 
57.843 
57.670 
57.487 
57.305 

57.134 
56.963 
56.862 
56.778 
56.733 

56.733 
56.776 
56.863 


195 


153 
173 
183 
189 
171 


151 

191 

84 

45 

0 

43 
87 


DMlioa- 
tioo. 


-19    6 


tf 


50.46 
50.48 
50.49 
50.45 
50.36 

50.19 
49.92 
49.54 
49.05 
48.44 

47.72 
46.92 
46.07 
45.20 
44.32 

43.48 
42.71 
42.05 
41.48 
41.05 

40.74 
40.56 
40.48 
40.50 
40.59 

40.73 
40.91 
41.10 
41.27 
41.42 

41.54 
41.63 
41.70 
41.75 
41.79 

41.83 
41.87 
41.91 


9 
1 

4 

0 

17 

97 
88 
40 
61 
79 

80 
85 
87 
86 

64 

77 
66 
57 
48 
81 

16 
6 

9 

0 

14 

18 
10 
17 
15 
19 

0 
7 
5 
4 
4 

4 
4 


0  Lyns. 
Mag.  4.5 


Right 
Ajotmiiflffi. 


h  m 
19  18 

8 

32.403  ^ 
32.466  ' 


53.780 
1.058 


53.38 
-0.346 


32.578 
32.735 
32.934 

33.169 
33.438 
33.733 
34.047 
34.376 

34.711 
35.047 
35.375 
35.688 
35.980 

36.248 
36.471 
36.659 
36.799 
36.890 

36.932 
36.921 
36.860 
36.751 
36.597 

36.407 
36.186 
35.945 
35.693 
35.439 

35.195 
34.970 
34.774 
34.615 

u4.40O 


119 
157 
100 
985 


906 
814 
820 
835 


828 
318 


268 


168 

140 

01 

42 

11 

61 

100 

154 

100 

221 
241 


254 
944 

925 
106 
150 
117 
71 


84.427 
34.407  — 
34.436  * 


DMlina- 
tkm. 


+87  59 


ft 


25.96 
23.01 
20.06 
17.24 
14.66 


206 
205 
282 
258 

223 


^•^  161 

9.32  ,^ 

»-^  16 
8.42  — 

44 


100 
152 
200 
240 
279 


905 
319 
318 
817 


971 
941 


8.86 

9.86 
11.38 
13.38 
15.78 

18.50 
21.45 
24.57 
27.75 
30.92 

34.00 

36.92 

39.68 

42.04 

44.13 

178 

47.19  ^ 

48.09 

48.55  — 

48.53    ^ 
47 

48.06 

47.12 

45.73 

43.91 

41.71 

39.18 
36.42 
33.49 


04 
130 

169 


968 


976 


33.349 
1.269 


19.84 
+0.781 


D^a,  Dva 
D^,  D««5 


+0.07 
+0.1 


+0.01 
-1.0 


0.00 
+0.1 


-0.05 
-1.0 


+0.07 
+0.1 


+0.01 


+0.04 


-0.02 
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APPARENT  PLACES  OP  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
HMD  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mur.  1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29i5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct  7.3 
17.2 


HOT. 


27.2 

6.2 

16.2 

26.1 

6.1 

16.1 
.0* 


09  Aqoiltt. 
Mag.  5.1 


Right 
Aaosnsion. 


h     m 
19    14 


8 

0.462 
0.552 
0.680 
0.841 
1.031 

1.248 
1.488 
1.746 
2.018 
2.301 

2.590 
2.882 
3.170 
3.450 
3.714 

3.960 
4.178 
4.367 
4.519 
4.631 

4.701 
4.727 
4.709 
4.649 
4.552 

4.421 
4.264 
4.089 
3.904 
3.720 

%JM 

3.8IQ 
S.261 
3.164 
8.105 

8.106 
8.170 


00 
128 
161 
190 
217 

240 
258 
272 
283 
289 

292 

288 
280 

246 

218 
189 
152 
112 
70 

26 

18 

60 

97 

131 

157 
175 
185 
184 
174 

IW 

129 

97 

59 

19 


62 


Dedlna- 
tion. 


+1126 


ft 


58.77 
56.94 
55.14 
53.45 
51.93 

50.66 
49.70 
49.10 


183 
180 
169 
152 
127 

96 
60 


20 
48.90  — 

49.10   * 
61 


49.71 
50.69 
52.02 
53.65 
55.50 

57.55 
59.70 
61.90 
64.09 
66.21 

68.22 
70.08 
71.74 
73.19 
74.40 

75.36 
76.06 
76.49 


98 
133 
163 
185 
205 

215 
220 
219 
212 
201 

186 
166 
145 
121 
96 

70 
43 


76^- 

76.52  " 

40 

76.12 
75.44  ** 
74.51 
73.32 
71.92 


9t 
119 


160 


70.32 
68.58 
66.76 


174 
182 


K  Cygnl. 
Mag.  4.0 


Ri^t 
Aaoenskm. 


h     m 
19    15 


8 

12.227 
12.260 
12.361 
12.524 
12.747 

13.023 
13.346 
13.707 
14.098 
14.506 

14.924 
15.339 
15.742 
16.124 
16.472 

16.780 
17.039 
17.243 
17.386 
17.466 

17.481 
17.428 
17.313 
17.139 
16.910 

16.634 
16.321 
15.982 
15.627 
15.270 

14.922 
14.595 
14.302 
14.051 
13.852 

13.713 
13.636 
13.626 


33 
101 
163 
223 
276 

323 
361 
391 
406 
418 

415 
403 
382 
348 
306 

259 

204 

143 

80 

15 

53 
115 
174 
229 
276 

313 
339 
355 
357 
348 

327 
293 
251 
199 
139 

77 
10 


Declina- 
tion. 


+53  12 


fi 


330 
331 
320 
295 
299 


73.81 
70.51 
67.20 
64.00 
61.05 

58.46 

56.33 

54.74 

53.76 

53.42  — 
29 

53.71 

54.65 

56.17 

58.22 

60.74 


213 

150 

98 


63.62 
66.81 
70.18 
73.67 
77.17 

80.60 
83.89 
86.95 
89.73 
92.17 

94.21 

95.82 

96.95 

97.59 

97.70  — 
41 

97.29 

96.34 

94.88 

92.93 

90.54 


94 
152 
205 
252 
288 

319 
337 
349 
350 
343 

329 
306 
278 
244 
204 

161 

113 

61 


87.78 
84.71 
81.45 


95 
146 
195 
239 
276 

307 
326 


r  Diaconia. 

Mag.  4.6 


Ri^t 
A8osnsion. 


h     m 
19    17 


8 

2.50 
2.42 
2.48 
2.70 
3.05 

3.52 
4.10 
4.77 
5.50 
6.29 

7.08 
7.86 
8.60 
9.29 
9.91 

10.43 
10.85 
11.14 
11.31 
11.35 

11.26 
11.04 
10.70 
10.25 
9.69 

9.04 
8.32 
7.55 
6.75 
5.94 

5.13 
4.36 
3.65 
3.02 
2.47 

2.04 
1.74 
1.57 


8 

6 
22 
85 

47 

58 
67 
73 
79 
79 

78 
74 
69 
62 
52 

42 

29 

17 

4 

9 

22 
34 
45 
56 
65 

72 
77 
80 
81 
81 

77 
71 
63 
55 
43 

30 
17 


Declina- 
tion. 


5  AqnilA. 
Mag.  3.4 


+73  12 


#/ 


28.13 
24.74 
21.31 
17.96 
14.85 


339 
343 
335 
311 
279 


12.^232 
^•7^180 

!  119 
^•75  55 
6.20  — 

12 


6.32 

7.09 

8.48 
10.41 
12.84 

15.68 
18.85 
22.24 
25.78 
29.36 

32.89 
36.31 
39.54 
42.49 
45.12 

47.36 
49.18 
50.52 
51.35 
51.65  — 

25 

51.40 
50.60 
49.26 
47.39 
45.05 


n 

139 
193 
243 
284 

317 
339 
354 
358 
353 

342 
323 
295 
263 
224 

182 
134 

83 


42.28 
39.19 
35.87 


80 
134 
187 
234 
277 

309 
332 


Ri^t 
Aacentioo. 


h     m 
19    21 


8 

24.551 
24.641 
24.768 
24.927 
25.114 

25.328 
25.564 
25.819 
26.087 
26.367 

26.655 
26.947 
27.237 
27.520 
27.791 

28.042 
28.271 
28.470 
28.633 
28.759 

28.842 
28.882 
28.878 
28.834 
28.749 

28.630 
28.485 
28.319 
28.144 
27.968 

27.801 
27.651 
27.528 
27.435 
27.379 

27.363 
27.387 
27.450 


90 
127 
150 
187 
214 

236 
255 
268 
280 
288 

292 

290 
283 
271 
251 


229 
199 
163 
126 
83 

40 

4 
44 
85 

119 

145 
166 
175 
176 
167 

150 

123 

93 

56 

16 

24 

6a 


Dedta*- 
tion. 


+  2  57 


t0 


12.54 

11.21 

9.90 

8.68 

7.59 

6.71 
6.10 
5.78 


5.77  — 
6.10  ^ 

66 

6.76 


133 
131 
122 
109 
88 


61 
32 
1 


7.72 

8.95 

10.40 

12.04 

13.79 
15.61 
17.44 
19.23 
20.95 

22.53 
23.98 
25.26 
26.33 
27.22 

27.90 
28.39 
28.65 


96 
123 
145 
164 
175 


1S2 
183 
179 
172 
158 


145 

128 

107 

89 

68 

49 
26 

8 

28.73  — 
28.60  ^^ 

S3 

28.27 
27.76 
27.05 
26.18 
25.14 

23.95 
22.67 
21.33 


51 

71 

87 

101 

119 

128 
134 


Mean  Place 
Sec6,Taa< 


0.868 
1.020 


54.23 
+OJ203 


13.906 
1.670 


66.67 
+1.338 


7.262 
3.462 


19.82 
+3.314 


24.869 
1.001 


8.31 
+0.(te2 


+0.06 
1+0.1 


0.00 
-0.9 


+0.03 
+0.1 


-0.03 
-0.9 


-0.02 
+0.1 


-0.07 
-0.9 


+0.06 
+0.1 


0.00 
-0.9 


APPARENT  PLACES  OE  STABS,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahiDCton 
llMiiTime. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
80.7 

May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


Mean  Place 
Sec  S,  Tan  S 


D^,  D«,5 


pCygai. 
Mag.  3.2 


Right 
Ascension. 


h      m 
19     27 


s 

26.624 

26.685 
26.787 
26.928 
27.107 

27.319 
27.558 
27.822 
28.106 
28.404 

28.712 
29.023 
29.332 
29.630 
29.914 

30.175 
30.408 
30.605 
30.764 
30.879 


61 
102 
141 
179 
212 


239 
264 
284 

298 
308 


311 
309 
298 
284 
261 


233 
197 
159 
115 
69 
30.948 

30.969  — 
30.943  ^ 
30.872  ^^ 
30.759  "^ 

150 

30.609 
30.431 
30.232 
30.019 
29.804 

29.597 
29.405 
29.239 
29.104 
29.006 


178 

199 
213 
215 

207 


192 

166 

135 

98 

56 


28.950 
28.937  — 
28.968   ^^ 


DedlDA- 
tkm. 


+27  47 


»f 


254 
256 
244 
225 
195 


25.70 
23.16 
20.61 
18.17 
15.92 

13.97 
12.41 
11.29 
10.66   ^, 
10.56  — 

42 


10.98 
11.93 
13.33 
15.16 
17.35 


156 

112 

63 


19.83 
22.51 
25.32 
28.19 
31.05 

33.83 
36.44 
38.87 
41.04 
42.94 


95 

140 
183 
219 
248 

268 
281 
287 
286 
278 

261 
343 
217 
190 
156 

121 
84 
46 


44.50 

45.71 

46.55 

47.01 

47.06  — 
36 

46.70 

45.95 

44.79 

43.27 

41.42 


39.27 
36.91 
34.38 


75 
116 

152 
185 
215 

236 
253 


27.264 
1.130 


19.31 
+0.527 


+0.05 
+0.1 


-0.01 
-0.9 


t  Cygni. 
Mag.  3.9 


Ril^t 
Afloenikm. 


h      m 
19    27 


s 
38.342 

38.360 
38.442 
38.586 
38.787 

39.041 
39.341 
39.681 
40.051 
40.444 

40.847 
41.253 
41.650 
42.030 
42.383 

42.697 
42.967 
43.186 
43.348 
43.448 

43.485 
43.459 
43.369 
43.221 
43.019 

42.768 
42.481 
42.164 
41.830 
41.491 

41.157 
40.843 
40.557 
40.311 
40.112 

39.968 
39.883 
39.860 


18 

82 

144 

201 

254 

800 
340 
870 
393 
403 

406 
397 
380 
353 
314 

270 
219 
163 
100 
J7 

36 

90 

148 

303 

351 

387 
317 
334 
839 
334 

314 
386 
346 
199 
144 


85 
23 


Declina- 
tion. 


+51  33 


0t 


32.31 
29.08 
25.81 
22.63 
19.68 


323 
327 
318 
296 
363 


l^-8«  167 

13.19  ,^ 
12.10  ^ 
11.66  — 

18 
11.84 
12.64 
14.05 
16.00 
18.41 


21.21 
24.33 
27.66 
31.11 
34.60 

38.05 
41.37 
44.49 
47.34 
49.87 

52.02 
53.74 
55.01 
55.79 
56.06  — 

36 

55.80 
55.02 
53.71 
51.91 
49.67 


80 
141 
195 
341 
380 

313 
333 
345 
849 
345 

833 
313 
385 
353 
315 

173 
127 

78 


47.02 
44.06 
40.89 


78 
131 
180 
234 
365 

396 
317 


39.862 
1.609 


24.13 
+1.260 


+0.03 
+0.1 


-0.03 
-0.9 


/iAquilie. 
Mag.  4.6 


Right 
Ascension. 


h     m 
19    30 


8 

7.637 
7.715 
7.830 
7.977 
8.156 

8.361 
8.589 
8.838 
9.103 
9.381 

9.667 

9.958 
10.249 
10.535 
10.809 

11.064 
11.297 
11.500 
11.669 
11.799 

11.888 
11.934 
11.935  — 
11.893  ^ 

81 
116 


78 
115 
147 
179 
305 

338 
349 
365 

378 
386 

391 
391 
386 
374 
356 

233 
303 
160 
130 
80 

46 


11.812 

11.696 
11.552 
11.387 
11.211 
11.033 

10.862 
10.707 
10.575 
10.475 
10.410 

10.383 
10.396 
10.448 


144 
165 
176 
178 
171 

155 

133 

100 

65 

27 

13 
52 


DedinA- 
tion. 


+  7  12 


// 


26.99 
25.43 
23.90 
22.45 
21.15 


156 
153 
145 
130 
106 


20.09 
19.30 
18.82 


79 
48 


18.70  — 
18.95  ^ 

61 
19.56 


20.51 
21.78 
23.32 
25.07 

26.97 
28.97 
31.00 
33.02 
34.97 

36.81 
38.49 
40.00 
41.31 
42.39 

43.25 

43.87 

44.26   ^^ 

44.40  — 

44.31     • 
33 

43.98 

43.44 

42.65 

41.67 

40.48 


95 
137 
154 
175 
190 

300 

303 
303 
105 
184 

168 
151 
131 
106 
86 


63 
39 


39.13 

37.66 
36.11 


54 

79 

98 

119 

135 

147 
155 


7.976 

1.008 


22.16 
+0.126 


+0.06 
+0.2 


0.00 


^Sagittarll. 
Mag.  4.7 


Right 
Ascension. 


h      m 
19    31 


100 
138 
176 
207 
234 

260 
279 
295 
311 
319 


8 

46.495 
46.595 
46.733 
46.909 
47.116 

47.350 
47.610 
47.889 
48.184 
48.495 

48.814 
49.139 
49.465 
49.785 
50.094 

50.387 
50.654 
50.892 
51.092 
51.251 

51.364 
51.429 
51.445  — 
51.413  ^^ 
51.336 

51.219 
51.071 
50.897 
50.711 
50.521 

50.339 
50.175 
50.038 
49.937 
49.875 

49.857 
49.884 
49.953 


325 
326 
320 
309 
293 

267 
238 
300 
159 
113 

65 


77 
117 

148 
174 
186 
190 
182 

164 

137 

101 

62 

18 

27 
69 


Declina- 
tion. 


-25     3 


tt 


46.23 
45.83 
45.39 
44.92 
44.40 

43.83 
43.20 
42.48 
41.72 
40.90 

40.03 
39.14 
38.25 
37.40 
36.61 

35.92 
35.34 
34.89 
34.59 
34.44 

34.44 
34.57 
34.82 
35.16 
35.55 

35.98 
36.40 
36.78 
37.10 
37.33 

37.47 
37.52 
37.47 
37.33 
37.10 

36.83 
36.51 
36.15 


40 

44 

47 
52 
57 

68 
73 
76 

83 
87 

89 
89 
85 

79 
60 

58 
46 
30 
16 
0 

13 
35 
34 
39 
48 

43 

38 
33 
33 

14 

j5 

6 
14 
38 
37 

33 
36 


46.764 
1.104 


48.62 
-0.468 


+0.07 


+0.01 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaBhlncton 
Mean  Time. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.7 

May  10.6 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.?, 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


Mean  Place 
Sec  8y  Tan  8 


D^a,  Dwa 


cSafltteili. 
Mag.  2.0 


Right 


h     m 
18    18 


s 

47.407 
47.601 
47.835 
48.106 
48.405 

48.725 
49.061 
49.407 
49.761 
50.115 

50.466 
50.809 
51.141 
51.454 
51.744 

52.005 
52.231 
52.417 
52.559 
52.653 

52.696 
52.689 
52.632 
52.529 
52.387 

52.210 
52.010 
51.797 
51.584 
51.382 

51.203 
51.058 
50.956 


234 

m 

299 
820 

830 
346 
354 
354 
351 

343 
332 
313 
290 
261 


226 

186 

142 

94 

43 

7 

67 

103 

142 

177 

200 
213 
213 
202 
179 

145 
102 


52 
50.904  — 

50.907     ^ 
56 

50.963 
51.074  "* 
51.235  ^" 


DedlDft- 
tum. 


-34  25 


It 


22.88 
22.14 
21.48 
20.88 
20.36 

19.91 
19.52 
19.18 
18.88 
18.65 

18.47 
18.35 
18.31 
18.35 
18.49 

18.74 
19.09 
19.53 
20.07 
20.67 

21.32 
21.99 
22.64 
23.25 
23.76 

24.16 
24.40 
24.49 
24.40 
24.13 

23.69 
23.11 
22.41 
21.63 
20.81 

19.97 
19.16 
18.39 


74 
66 
60 
52 
45 

89 
84 
30 
23 

18 

12 

4 

4 

14 
25 

35 
44 

54 
60 
65 

67 
65 
61 
51 
40 

24 
9 

9 
27 
44 

58 
70 
78 
82 
84 

81 
77 


47.718 

1.212 


26.53 
-0.685 


+0.08 
0.0 


0.00 
-1.0 


109  Henmlis. 
Mag.  3.9 


Riflit 
AfoennlOD. 


h  m 
18  20 

8 

14.160 
14.295  ^^ 
14.471 
14.680 
14.917 


176 
209 
237 
260 


15.177 
15.455 
15.744 
16.040 
16.338 

16.633 
16.920 
17.194 
17.449 
17.682 

17.885 
18.056 
18.191 
18.286 
18.339 

18.347 
18.313 
18.237 
18.123 
17.976 

17.800 
17.606 
17.401 
17.196 
16.999 

16.820 
16.669 
16.553 
16.478 


278 
289 
296 
298 
295 

287 
274 
255 
233 
203 

171 

135 

95 

53 

8 

34 

76 

114 

147 

176 

194 
205 
205 
197 
179 

151 

116 

75 


16.447  — 
16 

16.463 

16.626 

16.634 


63 
108 


Dedliuh 
tton. 


+21  43 


tt 


56.59 
54.12 
51.73 
49.53 
47.58 


247 
239 
220 
195 
150 


45.99 
44.81 
44.10 


118 
71 


43.87  — 

44.15   ^ 
76 

44.91 


120 
161 
193 


46.11 

47.72 

49.65 

51.85  ^ 
239 

54.24 

56.75 

59.29 

61.81 

64.24 

66.52 
68.59 
70.44 
72.00 
73.26 

74.21 

74.81   ^ 

75.06  — 

74.95   " 

74.48   *^ 
83 

73.65 

119 
151 
181 
209 
228 


251 
254 
252 
243 
228 


207 
185 
156 
126 
95 


60 


72.46 
70.95 
69.14 
67.05 

64.77 
62.34 
59.84 


243 

250 


14.753 
1.076 


54.57 
+0.399 


+0.05 
0.0 


0.00 
-1.0 


aTeleioopii. 

Mag.  3.8 


Right 
Aaoaakm. 


h     m 
18    20 


s 
57.592 

57.809 
58.077 
58.387 
58.732 

59.104 
59.497 
59.903 
60.316 
60.731 

61.144 
61.546 
61.934 
62.301 
62.639 

62.942 
63.204 
63.418 
63.580 
63.685 

63.731 
63.717 
63.644 
63.518 
63.344 

63.130 
62.889 
62.631 
62.373 
62.126 


217 
268 
810 
845 
872 

893 
406 
413 
415 
413 

402 
388 

867 
838 
303 

262 
214 
162 
105 
46 


14 
•73 
126 
174 
214 


241 
258 
258 
247 
219 


61.907 

61.726  ,3, 

61.595 

61.522 

61.511  — 
56 


61.567 
61.685 
61.863 


118 
178 


Declina- 
tion. 


-46    0 


n 


48.15 
46.71 
45.38 
44.18 
43.11 

42.21 
41.47 
40.88 
40.47 
40.24 

40.16 
40.26 
40.55 
41.00 
41.64 

42.43 
43.38 
44.45 
45.64 
46.89 

48.17 
49.42 
50.60 
51.67 
52.57 

53.25 
53.70 


144 

133 

120 

107 

90 


74 
50 
41 
23 

8 

10 
29 
45 
64 
79 

95 
107 
119 
125 
128 

125 

118 

107 

90 

68 

45 


53.86  — 

53.72   ^* 

53.30  *^ 
71 


52.59 
51.64 
50.46 
49.12 
47.67 


46.16 
44.64 
43.17 


95 
118 
134 
145 
151 

152 
147 


58.065 
1.440 


52.17 
-1.036 


+0.09 
0.0 


+0.01 
-1.0 


XBxmoonis. 
Mag.  3.7 


Right 
Asoensiao. 


h     m 
18    22 


s 
26.30 
26.41 
26.65 
27.02 
27.52 

28.11 
28.79 
29.52 
30.29 
31.06 

31.82 
32.53 
33.19 
33.76 
34.23 

34.60 
34.85 
34.98 
34.97 
34.84 

34.60 
34.23 
33.75 
33.18 
32.53 

31.82 
31.05 
30.26 
29.46 
28.68 

27.93 
27.24 
26.63 
26.12 
25.74 

25.47 
25.34 
25.36 


11 
24 

37 
50 
50 

68 
73 
77 

77 
76 

71 
66 
57 
47 
37 

25 
13 

1 
13 
24 

87 
48 
67 
65 

71 

77 
79 
80 
78 
75 

69 
61 
61 
38 
27 

13 
2 


D«sltal». 
tton. 


+72  41 


tt 


54.88 
51.38 
47.97 
44.81 
41.99 


850 
841 
316 
283 
233 


39.66  ,„ 
37.87  ^^^ 
36.70  ^ 
36.20  — 
36.36  " 

81 
37.17 

144 
199 
348 
286 

317 

837 

840 
841 


38.61 
40.60 
43.08 
45.94 

49.11 
52.48 
55.96 
59.45 
62.86 

66.11 
69.11 
71.82 
74.17 
76.10 


800 
271 
235 
193 
148 


77-58  ,^ 
78.58  ^y 
79.05  — 
78.99  • 
78.41  " 

112 

77.29 

163 

212 

256 

295 

824 

844 
854 


75.66 
73.54 
70.98 
68.03 

64.79 
61.35 
57.81 


31.194 
3.363 


52.60 
+3.211 


-0.02 
0.0 


-0.02 
-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbinstom 
I  Tune. 


Umn 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
80.7 

Kay  10.6 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


XSagltteili. 
Mag.  2.9 


Right 
AfOtnsioiL 


h  m 
18  22 


8 

58.056 
58.230 
58.443 
58.688 
58.959 

59.250 
59.557 
59.873 
60.195 
60.520 

60.843 
61.159 
61.464 
61.754 
62.024 

62.268 
62.480 
62.657 
62.798 
62.887 


174 
318 
346 
371 
391 

807 
816 
823 
836 
833 


816 
806 
800 
870 
344 


313 

177 

136 

04 

47 


62.934 
62.933 
62.887 
62.798 
62.671 


1 

46 

80 

137 

IW 

62.512 
62.332  *" 
62.140  "^ 


61.945 
61.761 

61.597 
61.464 
61.369 
61.320 
61.320 

61.370 
61.469 
61.614 


195 
184 
164 


133 

96 

49 

0 

60 

99 
146 


tkm. 


-25  27 


ft 


60.76 
60.56 
60.40 
60.26 
60.13 

60.00 
59.84 
59.64 
59.39 
59.11 

58.79 
58.45 
58.10 
57.77 
57.47 

57.24 
57.07 
56.98 
56.97 
57.06 

57.20 
57.40 
57.65 
57.89 
58.12 

58.31 
58.45 
58.51 
58.49 
58.38 

58.19 
57.93 
57.63 
57.31 
56.98 

56.68 
56.42 
56.21 


30 
16 
14 
18 
18 

16 
30 
36 
28 
83 

84 
36 
83 
80 
33 

17 
9 
1 

9 
14 

30 
26 
34 
33 
19 

14 

2 
11 
19 

26 
30 
32 
33 
30 

26 
21 


e  Bezpentta. 
Mag.  5.4 


Right 
Asonisioii. 


h     m 
18    25 


s 
27.732 

27.880 

28.063 

28.274 

28.511 

28.766 
29.037 
29.318 
29.605 
29.895 

30.183 
30.466 
30.739 
30.998 
31.237 

31.454 
31.641 
31.797 
31.914 
31.993 

32.029 
32.024 
31.977 
31.893 
31.775 

31.628 
31.462 
31.285 
31.106 
30.936 

30.783 

30.657 

30.564 

30.512 

30.503  — 
36 

30.538 

30.617 

30.738 


148 
183 
211 
337 
366 

271 
281 
287 
390 
288 

283 
373 
369 
339 
317 


187 

166 

117 

79 

J? 

6 
47 

84 
118 
147 

166 
177 
179 
170 
168 

136 
93 
62 


tfam. 


79 
121 


-22 


It 


121 

130 

110 

90 

79 

63 


16.74 
17.95 
19.15 
20.25 
21.21 

22.00 
22.53  ^ 
22.81  — 
22.79  ^ 
22.50  * 

68 

21.92 
21.10 
20.05 
18.84 
17.51 

16.09 
14.65 
13.22 
11.84 
10.56 

9.39 
8.36 
7.46 
6.73 
6.15 

5.73 
5.45 


83 
106 
131 
133 
143 

144 

143 
138 
138 
117 

103 
90 
73 
68 

43 

38 


1  AqvlUo. 
Mag.  4.1 


Ri^t 

AflOtDSiOD. 


5.34^ 
5.38     * 


5.57 

5.98 
6.44 
7.11 
7.92 
8.89 

9.98 
11.13 
12.36 


19 
86 

61 
67 
81 
97 
109 

116 
123 


h      m 
18    30 


8 

47.674 
47.822 
48.004 
48.218 
48.456 

48.714 
48.987 
49.271 
49.562 
49.856 

50.150 
50.439 
50.719 
50.986 
51.234 

51.460 
51.657 
51.821 


148 
182 
214 
238 
258 

273 
284 
291 
394 
394 


380 
367 
348 


197 
164 
137 


51.948 

52.036  ^ 

46 

52.082 
52.084  — 
52.045  *" 
51.966 
51.851 


79 
116 
143 


51.709 
51.544 
51.368 
51.188 
51.016 

50.863 
50.736 
50.641 
50.587 


166 
176 
180 
173 
163 

137 
96 
54 


10 

50.577  — 
36 

50.612 

50.691 

50.813 


79 

133 


DedlnA- 
tkm. 


-  8  17 
tt 

63.44 
64.27 
65.09 
65.86 
66.51 

67.04 

67.38   ^3 

67.51  — 

67.43     ® 
33 

63 


83 
77 
66 

68 

84 


67.11 

66.58 
65.86 
64.98 
63.98 
62.89 

61.76 
60.63 
59.54 
58.51 
57.56 

56.72 
56.02 
55.42 
54.94 
54.58 

54.33 
54.19 


54.14  — 
54.18     * 


73 

88 

100 

100 

118 

118 

109 

108 

96 

84 

70 
60 
48 
86 
36 

14 


f  Pavonis. 
Mag.  4.1 


Right 
AsosDskm. 


54.31 

54.54 
54.86 
55.28 
55.80 
56.42 

57.15 
57.93 
58.77 


18 
33 

33 
43 
52 
62 
73 

78 
84 


h  m 
18  33 


8 

32.46 
32.80 
33.26 
33.83 

35.21 
36.00 
36.82 
37.66 
38.52 

39.37 
40.21 
41.01 
41.76 
42.45 

43.05 
43.57 
43.98 
44.28 
44.46 

44.51 
44.43 
44.23 
43.92 
43.50 

43.00 
42.43 
41.82 
41.21 
40.61 

40.06 
39.58 
39.19 
38.91 
38.76 

38.76 
38.88 
39.14 


34 

46 
67 
66 
73 

79 
82 
84 
86 
86 

84 
80 
76 
60 
60 

62 
41 
30 
18 

8 
20 
31 
42 
50 

57 
61 
61 
60 
55 

48 
39 
28 
15 
0 

12 
26 


Dedina- 

tiOD. 


-71  29 


ti 


54.50 
51.72 
49.09 
46.66 
44.50 

42.64 
41.12 
39.97 
39.20 
38.81 

38.80 
39.18 
39.94 
41.06 
42.50 

44.24 
46.25 
48.45 
50.81 
53.25 

55.70 
58.08 
60.32 
62.32 
64.02 

65.35 

86.25 

66.67  — 

66.59    * 

65.99  ~ 
109 

64.90 


278 
268 
343 
316 
186 


163 

116 

77 

39 

1 

38 

76 

113 

144 

174 

301 
330 
336 
344 
345 

338 
334 
300 
170 
133 

90 


63.34 

61.36 
59.06 
56.48 

53.73 
50.91 
48.09 


156 
196 


358 
376 

383 
383 


Mean  Place 
Sec  6,  Tan  6 


58.317 
1.108 


64.03 
-0.476 


28.038 
1.001 


19.41 
-0.035 


47.949 
1.011 


66.32 
-0.146 


34.472     • 
3.151 


58.69 
-2.988 


5934^- 


+0.07 
0.0 

■1919- 


0.00 
-1.0 


+0.06 
0.0 


0.00 
■1.0 


+0.06 
+0.1 


0.00 


+0.14 


+0.03 


■30 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mbtngtop 
MaTuM. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Ai«r.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.     7.2 

17.2 

• 

27.2 

Nov.    6.2 

16.1 

26.1 

Bee.    6.1 

16.1 
26.0 
36.0 


6AquiUe. 
Mag.  4.5 


Bight 
Aaoansioii. 


h  m 
18  42 


s 

52.304 

52.437 
52.606 
52.806 
53.031 

53.277 
53.541 
53.817 
54.102 
54.393 

54.684 
54.973 
55.255 
55.525 

55.777 

56.009 
56.212 
56.384 
56.520 
56.616 

56.670 
56.681 
56.649 
56.578 
56.470 

56.333 
56.172 
55.998 
55.820 
55.646 

55.489 
55.355 
55.254 
55.190 


133 

109 

aoo 

225 
246 

264 
276 
286 
291 
291 


289 
282 
270 
252 
232 


203 

172 

136 

96 

54 

11 

32 

71 

10$ 

137 

161 
174 
178 
174 
157 

134 

101 

64 


22 

55.168  — 
22 

55.190 
55.255  ^ 
55.361  ^^ 


Dadliift- 
tkm. 


-  4  49 


tt 


65.10 
66.10 
67.07 
67.97 
68.76 

69.37 

69.78 

69.94  — 

69.85    • 

69.51  " 
60 


100 
97 
90 
79 
61 

41 


X  PaTonia. 
Mag.  4.4 


Bight 
AacMistop. 


68.91 
68.09 
67.08 
65.90 
64.63 

63.29 
61.93 
60.60 
59.33 
58.16 


82 
101 
118 
127 
134 


136 
133 
127 
117 
107 


57.09 

56.16 
55.36 
54.72 
54.22 

53.86 
53.64 


93 

80 
64 
50 
36 

22 

9 


53.55  — 
53.58    * 


53.74 

54.03 
54.44 
54.97 
55.64 
56.41 

57.28 
58.23 
59.23 


16 
29 

41 
53 
67 
77 

87 

95 
100 


h   m 
18  44 


8 

41.79 
42.03 
42.35 
42.74 
43.18 

43.68 
44.22 
44.78 
45.38 
45.98 

46.58 
47.15 
47.73 

48.27 
48.77 

49.23 
49.63 
49.96 
50.21 
50.38 

50.45 
50.44 
50.35 
50.17 
49.92 

49.60 
49.23 
48.84 
48.43 
48.03 

47.66 
47.35 
47.09 
46.90 
46.81 

46.80 
46.88 
47.07 


24 
32 
39 
44 

50 

54 

56 
60 
60 
60 

57 
58 
54 
50 
46 

40 
38 
25 
17 
7 

1 

9 

18 

25 

32 

37 
39 
41 
40 
37 

31 

26 

19 

9 

1 

8 
19 


DMlina- 
tkm. 


-62  16 


tt 


51.96 
49.54 
47.21 
45.05 
43.07 

41.34 
39.87 
38.69 
37.80 
37.24 

36.99 
37.06 
37.45 
38.17 
39.17 

40.46 
42.00 
43.75 
45.65 
47.67 

49.74 
51.79 
53.76 
55.55 
57.12 

58.38 
59.29 
59.80 
59.88 
59.51 

58.70 
57.48 
55.88 
53.98 
51.82 

49.50 
47.09 
44.66 


242 
233 
216 
198 
173 


147 

118 

89 

56 

85 

7 

39 

72 

100 

129 

154 
175 
190 
202 
207 

205 
197 
179 
157 
126 

91 
51 

8 

37 
81 

122 
160 
190 
216 
232 

241 
243 


Var.  3.4-4.1 


Bight 
Asowsioo. 


h     m 
18    47 


s 

4.500 
4.600 
4.744 
4.929 
5.151 

5.404 
5.681 
5.980 
6.291 
6.610 

6.930 
7.246 
7.549 
7.836 
8.098 

8.331 
8.529 
8.686 
8.800 
8.866 

8.885 
8.855 
8.778 
8.658 
8.498 

8.306 
8.089 
7.857 
7.618 
7.384 

7.165 
6.968 
6.805 
6.681 
6.601 

6.570 
6.588 
6.655 


100 
144 
185 
222 
253 

277 
299 
311 
819 
820 

316 
303 
287 
262 
233 


198 

157 

114 

66 

19 

30 

77 

120 

160 

192 

217 
232 
239 
234 
219 

197 

163 

124 

80 

31 

18 
67 


Dsdinfir 
tkm. 


+33  15 


tt 


68.18 
65.31 
62.49 
59.86 
57.48 

55.48 
53.93 
52.89 
52.41 
52.50 

53.15 
54.33 
56.00 
58.09 
60.52 

63.23 
66.12 
69.12 
72.13 
75.08 

77.92 
80.55 
82.94 
85.03 
86.79 

88.19 

89.18 

89.76 

89.90  — 

89.61  " 
73 

88.88 


287 
282 
288 
238 
200 


155 

104 

48 

9 
65 

118 
167 
209 

243 
271 

289 
300 
301 
295 
284 

263 
239 
209 
176 
140 

99 

58 


60  I>iaooiiis. 
Mag.  5.4 


Bight 

AflGflOSiOIl. 


87.72 
86.14 
84.18 
81.89 

79.32 
76.56 
73.69 


116 
158 
196 
229 

257 


276 
287 


h     m 
18    48 


s 
53.91 

53.91 
54.07 
54.41 
54.88 

55.49 
56.21 
57.03 
57.89 
58.78 

59.67 
60.53 
61.33 
62.04 
62.66 

63.16 
63.52 
63.74 
63.82 
63.74 

63.51 
63.15 
62.66 
62.05 
61.32 

60.51 
59.63 
58.71 
57.77 
56.83 

55.91 
55.04 
54.26 
53.58 
53.01 

52.59 
52.32 
52.22 


0 
16 
34 
47 
61 

72 
82 
86 
89 
80 

86 
80 
71 
62 
50 

36 
22 

8 

8 
23 

36 
49 
61 
73 
81 

88 
92 
94 
94 
92 

87 
78 
68 
57 
42 

27 
10 


DadiDft- 
tion. 


+75  20 


tt 


25.04 
21.59 
18.17 
14.92 
11.96 

9.40 
7.34 
5.85 
5.00   ^, 
4.81  — 

48 

5.29 


345 
342 
325 
296 
256 


206 

149 

85 


6.39 

8.08 

10.30 

12.95 

15.97 
19.25 
22.69 
26.22 
29.71 

33.11 
86.34 
39.30 
41.95 
44.23 


no 

160 
222 
265 
302 

328 
344 
353 
349 
340 


323 
296 
265 
228 

188 


46.11  ^^^ 

48.42   ^ 

48.82  — 

48.69  *' 
68 

48.01 

121 
172 
221 
264 
301 

ZM 
343 


46.80 
45.08 
42.87 
40.23 

37.22 
33.96 
30.53 


Mean  Place 
Sec  5,  Tan  5 


52.597 
1.004 


68.17 
-0.085 


42.917 
2.150 


55.33 
-1.903 


5.348 
1.196 


64.27 
+0.656 


59.741 
3.952 


19.72 
+3.823 


Df«,  D.,6 


+0.06 
+0.1 


0.00 
-1.0 


+0.11 
+0.1 


+0.02 
-1.0 


+0.04 

+oa 


-0.01 


-0.04 


-0.05 
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APPARENT  PLACES  0¥  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washliiffton 
Mean  Time. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


oI>iaconif. 
Mag.  4.8 


Right 


Mean  Place 
Sec  a,  Tan  S 


h     m 
18    49 


s 
58.225 
58.286 
58.427 
58.643 
58.928 

59.273 
59.668 
60.102 
60.562 
61.036 

61.511 
61.975 
62.414 
62.817 
63.175 

63.479 
63.719 
63.891 
63.990 


61 

141 
210 
386 
846 

896 
434 
400 
474 
476 

404 

430 
408 
368 
304 

940 

173 

09 


30 

64.016  — 
61 

63.965 


63.841 
63.645 
63.385 
63.070 

62.705 
62.303 
61.878 
61.442 
61.008 

60.591 
60.206 
59.864 
59.578 
59.356 


134 
190 
300 
315 
305 

402 
425 
430 
434 

417 


385 
342 
280 
222 
148 


59.208 
59.136  — 
59.147   " 


BMlinA- 
tfcm. 


+59  17 
25.41 


846 
840 
824 
292 

261 


21.96 
18.56 
15.32 
12.40 

9.89 
7.88 
6.48 
5.69   ^ 
5.57  — 

65 

6.12 


0- Sagittazli. 
Mag.  2.1 


Right 

AMMDSiOll. 


201 

140 

79 


7.29 

9.05 

11.32 

14.04 

17.10 
20.41 
23.89 
27.42 
30.92 

34.32 
37.53 
40.47 
43.09 
45.33 


117 
170 
237 
373 
300 

831 
348 
353 
360 
340 


331 
294 
202 
224 
181 


48.49  ^ 

49.34 

49.67  — 

49.47   ^ 
76 

48.72 

127 
179 
226 
200 
303 

328 
344 


47.45 
45.66 
43.40 
40.71 

37.68 
34.40 
30.96 


h  m 
18  50 


60.506 
1.958 


20.47 
+1.684 


+0.02 


-0.02 
-1.0 


s 
14.270 
14.416 
14.601 
14.822 
15.072 

15.345 
15.637 
15.945 
16.263 
16.588 

16.915 
17.240 
17.560 
17.867 
18.158 

18.424 
18.663 
18.866 
19.030 
19.150 


140 
185 
221 
350 
273 

393 
308 
818 
836 
337 

835 
830 
307 
291 


339 
303 
104 
130 
73 


19.223 

19.248  — 
19.224  ^ 
19.155  "^ 


19.045 

18.900 
18.727 
18.539 
18.343 
18.152 


110 
146 

173 
188 
190 
191 
170 


17.976  ^^, 

17.827  ^^, 

17.713   ^ 

17.641 

17.614  — 
33 

17.636 


17.706 
17.823 


70 
117 


Deolina- 
tion. 


-26  23 


tf 


52.15 
51.78 
51.42 
51.07 
50.72 

50.35 
49.95 
49.51 
49.03 
48.52 

47.98 
47.43 
46.89 
46.39 
45.95 

45.58 
45.33 
45.17 
45.12 
45.18 

45.34 
45.60 
45.90 
46.25 
46.60 

46.92 

47.20 

47.40 

47.51 

47.53  — 
9 

47.44 

47.27 

47.00 

46.69 

46.34 


37 
30 
36 
86 
87 

40 
44 
48 
61 
64 

66 

64 
50 
44 

87 

36 

10 

6 

0 
10 

30 
30 
35 
35 
33 

38 
30 
11 


d  Seipentis  pr. 
Mag.  4.5 


45.97 
45.60 
45.24 


17 
37 
31 
35 
37 

37 
30 


Right 
Asomsioii. 


h      m 
18    52 


14.554 
1.116 


55.10 
-0.496 


+0.07 
1+0.1 


+0.01 
-1.0 


s 

11.195 
11.313 
11.466 
11.650 
11.862 

12.097 
12.351 
12.619 
12.898 
13.184 

13.472 
13.759 
14.040 
14.311 
14.564 

14.796 
15.001 
15.174 
15.311 
15.409 


118 

153 
184 
313 
335 

354 
308 
379 
380 
388 


387 
381 
371 
353 
333 


305 

173 

137 

98 

50 


15.465 

15.478  — 

15.448   ^ 

15.378  ^ 

15.272  ^^ 
130 


15.136 
14.975 
14.801 
14.620 
14.443 


101 
174 
181 
177 
103 

143 

111 

75 


14.280 

14.138 

14.027 

13.952   „ 
35 

13.917  — 

7 

13.924 
13.972 
14.062 


48 
90 


Dedfaia- 

tiOD. 


+  45 


// 


53.29 
51.81 
50.35 
48.99 
47.80 

46.83 
46.13 
45.76 
45.71  — 
46.01  ^ 

04 

46.65 


148 
140 
130 
119 

97 


70 
37 


R  Lyno. 
Var.  4.0-4.7 


Right 


47.59 
48.82 
50.27 
51.90 

53.64 
55.45 
57.27 
59.04 
60.74 

62.30 
63.73 
64.97 
66.03 
66.89 

67.54 
67.98 
68.20 
68.22 
68.02 

67.62 
67.01 
66.19 
65.19 
64.01 

62.68 
61.25 
59.75 


94 

133 
146 
103 
174 

181 
183 
177 
170 
150 


143 

134 

100 

80 

05 

44 

33 
3 

30 
40 

01 

83 

100 

118 

133 

143 
150 


h      m 
18    52 


11.546 
1.003 


49.86 
+0.072 


+0.06 
+0.1 


0.00 
-1.0 


8 

51.023 
51.105 
51.240 
51.425 
51.655 

51.925 
52.228 
52.555 
52.901 
53.257 

53.616 
53.968 
54.308 
54.626 
54.915 

55.168 
55.380 
55.545 
55.659 
55.720 

65.725 
65.675 
65.572 
65.420 
65.224 

54.992 
54.730 
54.450 
54.162 
53.877 

53.605 
53.358 
53.146 
52.975 
52.854 


83 

135 
186 
230 
370 

808 
837 
840 
850 
850 

853 
840 
318 


353 


313 

105 

114 

01 


60 
103 
153 
190 
233 


303 
380 
388 
285 
372 


247 
313 
171 
131 
09 


Dedioft- 
thm. 


52.785 
52.773  — 
52.817  ** 


+43  50 


n 


318 
8U 


24.21 
21.03 
17.90 
14.94 
12.27 

8.18 
6.92 
6.26 


6.23  — 

57 


367 
239 

180 

126 

66 


6.80 

7.97 

9.68 
11.86 
14.45 

17.35 
20.48 
23.74 
27.0ff 
30.33 

33.49 
36.45 
39.16 
41.57 
43.62 

45.27 
46.48 
47.24  ^ 
47.51  ^ 
47.39  ^ 

46.59 


117 
171 
318 
359 

390 


313 

336 
331 
338 
316 

396 
371 
341 
306 
105 


121 
76 


45.39 
43.72 
41.62 
39.13 

36.34 
33.30 
30.14 


130 
107 
310 
949 
379 

304 
816 


52.240 
1.386 


19.51 
+0.960 


+0.04 
+0.1 


-0.01 
-1.0 
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FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Wj 


Mblnftoii 
eanTime. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.    1.8 

11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July    9.5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


Mag.  3.3 


Rigbt 
Aaotoaion. 


h     m 
18    55 


8 

53.968 
54.058 
54.193 
54.368 
54.581 

54.824 
55.094 
55.387 
55.694 
56.010 

56.329 
56.645 
56.951 
57.242 
57.511 

57.751 
57.957 
58.123 
58.247 
58.324 

58.353 
58.334 
58.268 
58.157 
58.006 

57.822 
57.611 
57.384 
57.149 
56.917 

56.698 
56.501 
56.335 
56.207 
56.121 

56.083 
56.093 
56.151 


90 
136 
175 
218 
248 

370 
308 
307 
31« 
819 

816 
806 
291 
200 
240 


206 

166 
124 

77 
29 


19 

66 

111 

161 

184 


211 
227 
235 
232 
219 


197 

166 

128 

86 

38 


10 

58 


DeoUna- 
tion. 


+32  34 


ft 


43.93 
41.11 
38.33 
35.71 
33.33 


282 
278 


338 
201 


2^-74  108 
28.66 

28.13  — 

28.17     * 

50 

28.76 


112 
161 
208 
239 
268 


29.88 

31.49 
33.52 
35.91 

38.59 
41.45 
44.42 
47.42 
50.38 

53.22 
55.88 
58.31 
60.44 
62.26 

63.71 

64.78 

65.42   23 

65.65  — 

65.44   ^* 
64 

64.80 


286 
297 
300 
296 
284 


266 
243 
213 
182 
145 


107 
64 


63.72 
62.25 
60.37 
58.16 

55.67 
52.97 
50.15 


108 
147 
188 
221 
249 


cAquiUD. 
Mag.  4.2 


RiCht 
AscwMlon. 


270 
282 


h   m 
18  55 


56.279 
56.385 
56.527 
56.703 
56.910 

57.141 
57.393 
57.661 
57.941 
58.229 

58.521 
58.810 
59.094 
59.366 
59.620 

59.852 
60.056 
60.226 
60.360 
60.453 


106 
142 
176 
207 
231 


252 
268 
280 
288 
292 

289 
284 
272 
254 
232 


204 

170 

134 

93 

50 


60.503 


6 


60.509  — 
60.473  ^ 
60.395  ^* 
60.280^^ 

145 

60.135 

171 
185 
192 
190 
177 


59.964 
59.779 
59.587 
59.397 

59.220 
59.066 
58.940 
58.849 
58.798 

58.791 
58.826 
58.903 


154 

126 

91 

51 


35 

77 


Dedhia- 
tkm. 


+14  57 


ft 


30.16 
28.10 
26.09 
24.19 
22.50 

21.09 
20.02 
19.35  ^ 
19.11  - 
19.30   ^^ 

63 
19.93 


206 
201 
190 
169 
141 


107 
67 


20.96 
22.35 
24.07 
26.03 

28.19 
30.46 
32.78 
35.10 
37.84 

39.45 
41.41 
43.17 
44.68 
45.94 


103 
139 
172 
196 
216 


227 
282 
232 
224 
211 


196 
176 
151 
126 
99 


46.93 
47.62 
48.03 


69 

41 

9 
48.12  — 

47.91   ^ 
51 

47.40 

46.57 

45.46 

44.08 

42.45 

40.63 
38.66 
36.60 


83 
111 
138 
163 
182 

197 
206 


fBaclttaiiL 
Mag.  2.7 


Rigbt 
Aaotnskxn. 


h  m 
18  57 


8 

27.214 
27.356 
27.540 
27.760 
28.011 

28.287 
28.584 
28.897 
29.223 
29.556 

29.893 
30.229 
30.560 
30.881 
31.184 

31.465 
31.716 
31.932 
32.108 
32.239 

32.322 
32.354 
32.337 
32.272 
32.163 

32.018 
31.842 
31.648 
31.446 
31.247 

31.062 
30.904 
30.779 
30.697 
30.662 

30.676 
30.740 
30.851 


142 
184 
220 
251 
276 

297 
813 
326 
333 
337 

336 
831 
821 
303 
281 


251 
216 
176 
131 
83 


32 

17 

65 

100 

145 

176 
194 
203 
199 
185 

158 

125 

82 

JS 

14 

64 
HI 


DsdbUb- 
tkm. 


-29  59 


ft 


47.57 
46.95 
46.34 
45.74 
45.15 

44.56 
43.97 
43.38 

42.78 
42.19 

41.60 
41.04 
40.53 
40.09 
39.73 

39.49 
39.36 
39.36 
39.48 
39.74 

40.10 
40.54 
41.04 
41.56 
42.08 

42.55 
42.95 
43.25 
43.42 
43.45 

43.34 
43.09 
42.73 
42.27 
41.74 

41.16 
40.56 
39.95 


62 
61 
60 
50 
50 

50 
50 
60 
50 
59 

56 
51 
44 
36 
24 

18 
0 
12 
26 
36 

44 

50 
52 
52 
47 

40 
30 
17 
3 
11 

25 

36 
46 
53 

58 

60 
61 


f  AqulUB. 
Mag.  3.0 


Right 
AsomsioD. 


h    m 
19    1 


8 

40.765 
40.865 
41.002 
41.174 
41.376 

41.602 
41.850 
42.115 
42.393 
42.680 

42.971 
43.262 
43.547 
43.822 
44.080 

44.317 
44.525 
44.701 
44.841 
44.940 


100 
137 
172 
202 
226 

248 
265 
278 
287 
291 

291 
285 
275 
258 
237 


206 

176 

140 

99 

56 


44.996  ^3 
45.009  — 
44.978  ^^ 
44.906  " 
44.796  ''" 

140 


44.656 
44.490 
44.308 
44.119 
43.931 

43.755 
43.601 
43.474 
43.381 
43.328 

43.317 
43.348 
43.421 


166 
182 
180 
188 
176 

154 

127 

93 

53 

11 

31 
73 


Dedlna- 
tkm. 


+13  44 


fr 


35.71 
33.72 
31.77 
29.94 
28.30 

26.93 
25.90 
25.25 
25.02  — 
25.21   ** 

62 
25.83 


190 
195 
183 
164 
137 


103 
65 


102 
136 
169 
192 
212 


26.85 
28.21 
29.90 
31.82 

33.94 
36.17 
38.44 
40.71 
42.91 

44.99 
46.91 
48.63 
50.13 
51.37 

52.35 
53.05 
53.46 
53.57  — 
53.39   ^® 

47 

52.92 
52.14 
51.09 
49.77 
48.22 


223 
227 
227 
220 
208 


192 
172 
150 
124 
98 

70 
41 


46.47 
44.57 
42.59 


78 
106 
132 
155 
175 

190 
198 


Mean  Place 
Sec  5,  Tan  5 


54.785 
1.187 


39.40 
+0.639 


56.746 
1.035 


26.25 
+0.267 


27.519 
1.155 


50.36 
-0.577 


41.211 
1.029 


31.58 
+0.245 


+0.04 
+0.1 


-0.01 
-1.0 


+0.05 
+0.1 


0.00 
-1.0 


+0.08 
l+O.l 


+0.01 


+0.05 


O.QQ 
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APPARENT  PLACES  OP  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.     1.0 

11.0 

21.0 

30.9 

Feb.    9.9 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29L5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 


Not. 


27.2 

6.2 

16.2 

26.1 

Bee.    6.1 

16.1 
.0 


09  AquiUe. 
Mag.  5.1 


Right 
ABoansioii. 


h     m 
19    14 


8 

0.462 
0.552 
0.680 
0.841 
1.031 

1.248 
1.488 
1.746 
2.018 
2.301 

2.590 
2.882 
3.170 
3.450 
3.714 

3.960 
4.178 
4.367 
4.519 
4.631 


00 
128 
161 
190 
217 

340 
268 
272 
283 
289 

292 
288 
280 
£64 
246 

218 
180 
152 
112 
70 


4.701^ 
4.727  — 
4.709   ^* 


4.649 
4.552 

4.421 

4.264 
4.089 
3.904 
3.720 

SOM 

3.8W 
3.261 
3.164 
3.105 

3.066 
3.106 
3170 


60 
97 
131 

157 
175 
185 
184 
174 

IM 

129 

97 

50 

19 


Dedina- 
tion. 


+11  26 


n 


58.77 
56.94 
55.14 
53.45 
51.93 

50.66 

49.70 

49.10   ^ 

48.90  — 

49.10   * 
61 

49.71 


183 
180 
109 
152 
127 


96 
60 


50.69 
52.02 
53.65 
55.50 

57.55 
59.70 
61.90 
64.09 
66.21 

68.22 
70.08 
71.74 
73.19 
74.40 


98 
133 
163 
185 
205 

215 
220 
219 
212 
201 


186 
166 
145 
121 
96 


70 
43 


75.36 
76.06 
76.49   ^^ 
76.64  — 
76.52  " 

40 

76.12 
75.44  ** 
74.51 
73.32 
71.92 


70.32 
68.58 
66.76 


119 

i«e 

100 

174 

182 


X  Cygni. 
Mag.  4.0 


Riglit 
ABoanskm. 


h     m 
19    15 


8 

12.227 
12.260 
12.361 
12.524 
12.747 

13.023 
13.346 
13.707 
14.098 
14.506 

14.924 
15.339 
15.742 
16.124 
16.472 

16.780 
17.039 
17.243 
17.386 
17.466 

17.481 
17.428 
17.313 
17.139 
16.910 

16.634 
16.321 
15.982 
15.627 
15.270 

14.922 
14.595 
14.302 
14.051 
13.852 

13.713 
13.636 
13.626 


33 

101 
163 
223 
276 

323 
361 
391 
406 
418 

415 
403 
382 
348 
308 

259 

204 

143 

80 

15 

53 
115 
174 
229 
276 

313 
339 
355 
357 

AAA 

827 
293 
251 
199 
139 

77 
10 


Dedina- 
tian. 


+53  12 


II 


73.81 
70.51 
67.20 
64.00 
61.05 


330 
331 
320 
295 
250 


58.46 

56.33 
54.74 
53.76 


213 
159 

98 


53.42  — 

29 


53.71 
54.65 
56.17 
58.22 
60.74 

63.62 
66.81 
70.18 
73.67 
77.17 

80.60 
83.89 
86.95 
89.73 
92.17 

94.21 
95.82 
96.95 
97.59 
97.70 

97.29 
96.34 
94.88 
92.93 
90.54 

87.78 
84.71 
81.45 


94 
152 
205 
252 

288 

319 
337 
349 
350 
343 

329 
306 
278 
244 
204 

161 

113 

64 

11 

41 

95 
146 
195 
239 
276 

307 
326 


r  Draconis. 
Mag.  4.6 


Right 
Asocnsioii. 


h      m 
19     17 


8 

2.50 
2.42 
2.48 
2.70 
3.05 

3.52 
4.10 
4.77 
5.50 
6.29 

7.08 
7.86 
8.60 
9.29 
9.91 

10.43 
10.85 
11.14 
11.31 
11.35 

11.26 
11.04 
10.70 
10.25 
9.69 

9.04 
8.32 
7.55 
6.75 
5.94 

5.13 
4.36 
3.65 
3.02 
2.47 

2.04 
1.74 
1.57 


8 

6 
22 
85 

47 

58 
67 
73 
79 
79 

78 
74 
69 
62 
52 

42 

29 

17 

4 

9 

22 
34 
45 
56 
65 

72 

77 
80 
81 
81 

77 
71 
63 
55 
43 

30 
17 


Dedina- 
tioa. 


+73  12 


// 


28.13 
24.74 
21.31 
17.96 
14.85 


330 
343 
335 
311 
279 


12.06  ^, 

^•74  180 
7.94 

^•75   55 
6.20  — 

12 

6.32 

7.09 

8.48 
10.41 
12.84 


15.68 
18.85 
22.24 
25.78 
29.36 

32.89 
36.31 
39.54 
42.49 
45.12 


•n 

139 
193 
243 
284 

317 
338 
354 
358 
853 

342 
323 
295 
263 
224 


^^•^^  134 

50.52  '"* 
51.35  3, 
51.65  — 

25 

51.40 
50.60 
49.26 
47.39 
45.05 


42.28 
39.19 
35.87 


80 

134 
187 
234 
277 

309 
332 


5  AquiUe. 
Mag.  3.4 


Riijit 
AaoBDSion. 


h     m 
19    21 


8 

24.551 
24.641 
24.768 
24.927 
25.114 

25.328 
25.564 
25.819 
26.087 
26.367 

26.655 
26.947 
27.237 
27.520 
27.791 

28.042 
28.271 
28.470 
28.633 
28.759 


90 

127 
150 
187 
214 


236 
255 
268 
280 
288 


202 

290 
283 
271 
251 


229 
199 
163 
126 
83 


28.842  ^^ 
28.882  — 
28.878     * 

44 
85 

119 


28.834 
28.749 

28.630 
28.485 
28.319 
28.144 
27.968 

27.801 
27.651 
27.528 
27.435 
27.379 

27.363 
27.387 
27.450 


145 
166 
175 
176 
167 

150 

123 

93 

56 

16 

24 
63. 


DedlBft- 
ticm. 


+  2  57 


9t 


12.54 

11.21 

9.90 

8.68 

7.59 

6.71 
6.10 
5.78 


5.77  — 
6.10  ^ 

66 

6.76 


133 
131 
122 
109 
88 


61 
32 
1 


7.72 

8.95 

10.40 

12.04 

13.79 
15.61 
17.44 
19.23 
20.96 

22.53 
23.98 
25.26 
26.33 
27.22 

27.90 
28.39 
28.65 


96 
123 
145 
164 
175 


1S3 
183 
179 
173 
158 


145 

128 

107 

80 

68 

49 
26 

8 

28,73  — 
28.60  " 

33 

28.27 
27.76 
27.05 
26.18 
25.14 

23.95 
22.67 
21.33 


51 

71 

87 

IM 

119 

128 
134 


Mean  Place 
Sec«,Tn5 


0.868 
1.020 


54.23 
+0.203 


13.906 
1.670 


66.67 
+1.338 


7.262 
3.462 


19.82 
+3.314 


24.869 
1.001 


8.31 
+0.052 


+0.06 
+0.1 


0.00 
-0.9 


+0.03 
+0.1 


-0.03 
-0.9 


-0.02 
+0.1 


-0.07 
-0.9 


+0.06 
+0.1 


0.00 
-0.9 
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Wi 


'aatalDfton 
MiiTun«. 


Jan*  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
80.7 

May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

July    9.6 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


Mag.  3.2 


Right 
Afloension. 


Mean  Place 
Sec  a,  Tan  6 


h      m 
19    27 


8 

26.624 
26.685 
26.787 
26.928 
27.107 

27.319 
27.568 
27.822 
28.106 
28.404 

28.712 
29.023 
29.332 
29.630 
29.914 

30.175 
30.408 
30.605 
80.764 
30.879 


61 

102 
141 
179 
213 


239 
264 
284 
298 
306 

311 
309 
298 
284 
261 


233 
197 
159 
115 
69 
30.948 

30.969  — 
30.943  ^ 
30.872  ^^ 
30.759  ^^^ 

150 


30.609 
30*431 
30.232 
30.019 
29.804 

29.597 
29.405 
29.239 
29.104 
29.006 


178 
199 
213 
215 
207 


192 

166 

135 

98 

56 


28.950 
28.937  — 
28.968  ^^ 


Dedioa- 
tkm. 


+27  47 


»/ 


25.70 
23.16 
20.61 
18.17 
15.92 

13.97 
12.41 
11.29 
10.66 
10.56 

10.98 
11.93 
13.33 
15.16 
17.35 

19.83 
22.51 
25.32 
28.19 
31.05 

33.83 
36.44 
38.87 
41.04 
42.94 

44.50 

45.71 

46.55 

47.01 

47.06  ~ 
36 

46.70 

45.95 

44.79 

43.27 

41.42 


264 
255 
244 
225 
195 


156 

112 

63 

10 

42 

95 
140 
183 
219 
248 

268 
281 
287 
286 
278 

261 
243 
217 
190 
156 

121 
84 
46 


iCygnl. 
Mag.  3.9 


Ri^t 
AaotDtion. 


39.27 
36.91 
34.38 


75 
116 
152 
185 
215 

236 
253 


h   m 
19  27 


27.264 
1.130 


19.31 
+0.527 


s 
38.342 

38.360 
38.442 
38.586 
38.787 

39.041 
39.341 
39.681 
40.051 
40.444 

40.847 
41.253 
41.650 
42.030 
42.383 

42.697 
42.967 
43.186 
43.348 
43.448 

43.485 
43.459 
43.369 
43.221 
43.019 

42.768 
42.481 
42.164 
41.830 
41.491 

41.157 
40.843 
40.557 
40.311 
40.112 

39.968 
39.883 
39.860 


18 
82 

144 
201 
254 


800 
340 
870 
893 
403 

406 
897 
380 
353 
314 

270 
219 
162 
100 
37 

26 

90 

148 

202 

251 

287 
317 
334 
839 
334 


314 
286 
246 
199 
144 


85 
23 


Dedina- 
tkm. 


+51  33 


0t 


32.31 
29.08 
25.81 
22.63 
19.68 


323 
827 
318 
295 
263 


17-05  ,,, 

1^-S«  167 

13.19  ,^ 
12.10  ^ 
11.66  — 

18 
11.84 
12.64 
14.05 
16.00 
18.41 


21.21 
24.33 
27.66 
31.11 
34.60 

38.05 
41.37 
44.49 
47.34 
49.87 

52.02 
53.74 
55.01 
55.79  ^ 

27 

56.06  — 

26 

55.80 
55.02 
53.71 
51.91 
49.67 

47.02 
44.06 
40.89 


80 

141 
195 
241 
280 

812 
333 
345 
349 
345 

332 
812 
286 
253 
216 

172 
127 

78 


Mag.  4.6 


Right 
AMcniicm. 


h     m 
19    30 


78 
131 
180 
224 
265 

296 
317 


39.862 
1.609 


24.13 
+1.260 


s 
7.637 
7.715 
7.830 
7.977 
8.156 

8.361 
8.589 
8.838 
9.103 
9.381 

9.667 

9.958 
10.249 
10.535 
10.809 

11.064 
11.297 
11.500 
11.669 
11.799 

11.888 
11.934 
11.935  — 
11.893  *^ 

81 
116 


78 
115 
147 
179 
205 

228 
249 
265 
278 
286 

291 
291 
286 
274 
255 


238 
203 
169 
130 


46 


11.812 

11.696 
11.552 
11.387 
11.211 
11.033 

10.862 
10.707 
10.575 
10.475 
10.410 

10.383 
10.396 
10.448 


144 
165 
176 
178 
171 

155 

132 

100 

65 

27 

13 
52 


DecUna- 
tion. 


+  7  12 


ti 


156 
153 
145 
180 
106 


26.99 
25.43 
23.90 
22.45 
21.15 

20.09 
19.30 
18.82 
18.70 
18.95 

19.56 
20.51 
21.78 
23.32 
25.07 

26.97 
28.97 
31.00 
33.02 
34.97 

36.81 
38.49 
40.00 
41.31 
42.39 

43.25 

43.87 

44.26 

44.40  — 

44.31     ® 
33 

43.98 

43.44 

42.65 

41.67 

40.48 

39.13 
37.66 
36.11 


79 
48 
12 

25 

61 

95 
127 
154 
175 
190 

200 

203 
202 
195 
184 

168 
151 
131 
108 
86 

62 
39 


ASagittarii. 
Mag.  4.7 


Right 
Aaotnsion. 


54 

79 

98 

119 

135 

147 
155 


h 
19 


m 
31 


7.976 
1.008 


22.16 
+0.126 


8 

46.496 
46.595 
46.733 
46.909 
47.116 

47.350 
47.610 
47.889 
48.184 
48.495 

48.814 
49.139 
49.465 
49.785 
50.094 

50.387 
50.654 
50.892 
51.092 
51.251 

51.364 
51.429 
51.445 
61.413 
51.336 

51.219 
51.071 
50.897 
50.711 
50.521 

50.339 
50.175 
50.038 
49.937 
49.875 

49.857 
49.884 
49.953 


100 
138 
176 
207 
234 

260 
279 
295 
311 
319 

325 
326 
320 
309 
293 


267 
238 
200 
150 
113 

65 
16 

32 

77 

117 


148 
174 
186 
190 
182 


164 

137 

101 

62 

18 


27 
69 


Dedlna- 
tion. 


-25     3 


n 


46.23 
45.83 
45.39 
44.92 
44.40 

43.83 
43.20 
42.48 
41.72 
40.90 

40.03 
39.14 
38.25 
37.40 
36.61 

35.92 
35.34 
34.89 
34.59 
34.44 

34.44 
34.57 
34.82 
35.16 
35.55 

35.98 
36.40 
36.78 
37.10 
37.33 

37.47 
37.52  — 
37.47     * 


40 
44 
47 
52 

57 

68 
72 
76 
82 
87 

89 
89 
86 

79 
60 

58 
45 
30 
16 
0 

18 
25 
84 
89 
48 

42 

38 
32 
23 
14 


37.33 
37.10 

36.83 
36.51 
36.15 


14 
28 
27 

32 
36 


46.764 
1.104 


48.62 
-0.468 


D^a,  Dwa 


+0.05 
+0.1 


-0.01 
-0.9 


+0.03 
+0.1 


-0.03 
-0.9 


+0.06 
+0.2 


0.00 
-0.9 


+0.07 


+0.01 


1 
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Washington 
ICMnTime. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.     7.3 

17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


cAquUa. 
Blag.  5.0 


Right 
AncmUm. 


h  m 
19  32 


8 

31.844 
31.931 
32.053 
32.209 
32.393 

32.604 
32.837 
33.090 
33.358 
33.639 

33.930 
34.225 
34.521 
34.813 
35.095 

35.359 
35.603 
35.817 
35.998 
36.142 

36.243 
36.300 


87 
122 
156 
184 
311 

233 
253 

268 
281 
291 

295 
296 
292 
282 
264 

244 
214 
181 
144 
101 

67 


36.311  ~ 

36.280  ^^ 


36.207 

36.098 
35.961 
35.801 
35.630 
35.457 

35.291 
35.140 
35.014 
34.919 
34.860 

34.841 
34.861 
34.920 


73 
109 

137 
160 
171 
173 
166 

151 

126 

95 

60 

19 

20 
60 


DwdiUp 
tkn. 


-  7  12 


n 


26.70 
27.39 
28.07 
28.68 
29.18 


68 
61 
50 
85 


29.53  ^^ 
29.68  — 
29.63     * 


29.34 
28.82 

28.07 
27.13 
25.99 
24.73 
23.38 

21.97 
20.56 
19.19 
17.89 
16.71 

15.66 
14.75 
14.00 
13.40 
12.96 

12.67 

12.51 

12.46  — 

12.53     ^ 
17 

27 


29 
52 
75 

94 
114 
126 
135 
141 

141 
137 
130 
118 
106 

91 
76 
60 
44 
29 

16 


12.70 

12.97 
13.32 
13.76 
14.27 
14.86 

15.51 
16.22 
16.95 


85 
44 

51 
50 
65 

71 
73 


^Cygni. 
Mag.  4.6 


Right 
Asotnskm. 


h  m 
19  34 


8 

14.779 
14.792 
14.866 
14.999 
15.188 

15.429 
15.715 
16.040 
16.396 
16.775 

17.167 
17.563 
17.954 
18.329 
18.678 

18.994 
19.267 
19.492 
19.662 
19.774 

19.823 
19.811 
19.737 
19.606 
19.421 

19.189 
18.918 
18.618 
18.300 
17.976 

17.656 
17.354 
17.077 
16.837 
16.643 

16.501 
16.414 
16.388 


13 

74 
133 
180 
241 


286 
325 
356 
379 
392 


396 
391 
875 
849 
316 

273 
225 
170 
112 
49 

12 

74 

131 

186 

282 


271 
300 
318 
324 
320 

302 
277 
240 
194 
142 

87 
26 


Dedln*. 
tion. 


+50     1 


ft 


67.23 
64.06 
60.84 
57.69 
54.75 


817 
322 
315 
294 
262 


52.13  ^ 

220 
^^•^^  170 

48.23  ,,, 

47.12 

46.63  — 
12 


46.75 
47.51 
48.86 
50.76 
53.11 

55.87 
58.95 
62.25 
65.68 
69.15 

72.59 
75.92 
79.04 
81.93 
84.48 

86.67 
88.45 
89.78 
90.63 


76 
135 
190 
235 
276 

306 
830 
848 
847 
344 

833 
312 
289 
256 

219 

178 

133 

85 


90.97  — 
18 


90.79 
90.09 
88.87 
87.16 
84.99 


82.43 
79.55 
76.44 


70 
122 
171 
217 
256 

288 
811 


MSaglttaxiL 
Mag.  5.4 


Right 
Afloension. 


h     m 
19    36 

8 

4.804 
4.893  " 


127 
161 
190 
218 

240 
262 
277 
291 
302 

307 
309 
303 
295 
279 


5.020 
5.181 
5.371 

5.589 
5.829 
6.091 
6.368 
6.659 

6.961 
7.268 
7.577 
7.880 
8.175 

8.454 
8.710 
8.938 
9.131 
9.285 

9.395 
9.460   .. 
9.479  — 
9.452  ^ 
9.382 

9.275 
9.137 
8.975 
8.800 
8.621 

8.449 
8.295 
8.165 
8.066 
8.005 

7.985 
8.006 
8.068 


256 
228 
193 
154 
110 


65 


70 
107 

138 
162 
175 
179 
172 

154 

130 

99 

61 
20 

21 
62 


Decline- 
tion. 


-16  28 


tt 


12 
9 


45.14 
45.26 
45.35 
45.39  — 
45.35    * 

15 

45.20 
44.92 
44.51 
43.95 
43.24 

42.41 
41.47 
40.44 
39.36 
38.27 

37.20 
36.19 
35.27 
34.47 
33.81 

33.29 

32.91 

32.68 

32.57 

32.56  — 
9 

32.65 

32.81 

32.99 

33.21 

33.44 

33.66 
33.87 
34.07 
34.26 
34.45 

34.63 
34.80 
34.96 


28 
41 
56 
71 
83 

94 
108 
108 
100 
107 

101 
92 
80 
66 
52 

38 
23 
11 


16 
18 
22 
23 
22 

21 
20 
19 
19 
18 

17 
16 


j9  8acittK. 
Mag.  4.4 


Right 


h     m 
19    87 


8 

24.194 
24.256 
24.356 
24.491 
24.659 

24.857 
25.081 
25.327 
25.593 
25.874 

26.165 
26.461 
26.758 
27.049 
27.328 

27.589 
27.826 
28.032 
28.202 
28.333 


62 
100 
135 
168 
198 

224 
246 


281 

291 

296 
297 
291 
879 
261 


237 
206 

170 

131 

88 

28.421 
28.464  — 
28.463  ^ 
28.417  *• 
28.330  " 

123 


28.207 
28.056 
27.882 
27.695 
27.505 

27.320 
27.151 
27.004 
26.886 
26.803 

26.757 
26.752  — 
26.787  ** 


161 

174 
187 
190 
186 

169 

147 

118 

88 

46 


DMlilM* 
tioiL 


+17  17 


ff 


21.14 
19.10 
17.06 
15.10 
13.31 


904 
204 

196 
179 
153 


11-78  120 

10.58^ 
9.75^ 
9.35  — 
9.40    ^ 

4S 


9.88 
10.80 
12.13 
13.81 
16.78 


17.98 
20.34 
22.80 
25.28 
27.73 

30.08 
32.29 
34.31 
36.11 
87.65 

38.91 
89.89 
40.55 
40.89 

40.92  — 

80 

40.62 
40.01 
39.09 
37.86 
36.37 


92 
133 
168 
197 
230 

236 
246 
248 
245 
235 

221 
208 
180 
154 
126 

98 
66 
84 


84.64 
32.74 
30.71 


61 

93 

123 

149 

173 

190 


Mean  Place 
Sec  6,  Tan  6 


32.095 
1.008 


30.39 
-0.126 


16.181 
1.557 


58.58 
+1.194 


5.044 
1.043 


48.10 
-0.296 


24.631 
1.047 


15.13 
+0.311 


D^a,  Dva 


+0.06 


0.00 
-0.9 


+0.03 
+0.2 


-0.03 
-0.9 


+0.07 
+0.2 


+0.01 
-0.9 


+0.05 
+0.2 


-0.01 
-0.9 
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MhinfUm 
tan  Tune. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
Mar.  1.9 
11.9 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.7 

'  30.6 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


ISOygnL 
Mag.  6.0 


Right 
Aflottisioii. 


h      m 
19    41 


Mean  Place 
Sec  6,  Tan  5 


Df a,  Dtftt 


s 
20.525 
20.557 
20.636 
20.761 
20.929 

21.136 
21.377 
21.649 
21.947 
22.264 

22.594 
22.929 
23.264 
23.589 
23.897 

24.183 
24.437 
24.653 
24.827 
24.954 


82 

79 

125 

168 

207 

241 
272 
298 
817 
330 

835 
335 
826 
806 

286 


254 
216 
174 
127 

77 


25.031  ^ 
25.055  — 
25.027  ^ 
24.950  ^ 
24.826  *^ 

164 

24.662 


24.464 
24.241 
24.003 
23.758 

23.518 
23.290 
23.087 
22.915 
22.779 

22.686 
22.639 
22.639 


198 
223 
238 
245 
240 


228 
203 
172 
136 
93 


47 
0 


tkm. 


+37    9 


tt 


37.37 
34.55 
31.70 
28.91 
26.32 

24.01 

22.09 

20.64 

19.73 

19.37  — 
21 

19.58 

20.36 

21.69 

23.50 

25.73 


/SagitlulL 
MBig.5.1 


Right 
ABoanskm. 


282 
285 
279 
259 
231 


192 

145 

91 


28.33 
31.18 
34.24 
37.40 
40.58 

43.72 
46.72 
49.54 
52.12 
54.40 

56.34 

57.91 

59.06 

59.79 

60.06  — 
19 

59.87 

59.22 

58.12 

56.58 

54.63 


78 
188 
181 
223 
200 

285 
800 
816 
818 
814 

800 
282 
268 
228 

194 

167 

115 

78 


52.35 
49.77 
47.00 


65 
110 
154 
195 
228 

258 
277 


21.362 
1.255 


29.24 
+0.758 


h     m 
19    41 


+0.04 
+0.2 


-0.02 
-0.9 


8 

38.058 
38.143 
38.267 
38.425 
38.614 

38.831 
39.072 
39.335 
39.614 
39.908 

40.215 
40.527 
40.842 
41.154 
41.456 

41.743 
42.007 
42.244 
42.446 
42.608 

42.726 
42.798 
42.822 
42.800 
42.733 

42.627 
42.489 
42.326 
42.149 
41.967 

41.791 
41.631 
41.495 
41.392 
41.325 

41.299 
41.315 
41.373 


86 
124 
168 
180 
217 


241 
263 
279 
294 
307 


312 
815 
812 
802 
287 

264 
287 
202 
162 
118 


72 
24 

22 

67 

106 

138 
163 
177 
182 
176 

160 

136 

103 

67 

26 

16 

58 


DeeUoft- 
tk«. 


-19  57 


#/ 


21.90 
21.80 
21.66 
21.45 
21.18 

20.82 
20.37 
19.80 
19.10 
18.30 

17.41 
16.44 
15.42 
14.38 
13.37 

12.41 
11.53 
10.77 
10.14 
9.65 

9.32 
9.15 
9.10 
9.17 
9.34 

9.59 

9.88 

10.18 

10.47 

10.74 

10.96 
11.13 
11.25 
11.33 
11.37 

11.37 
11.34 
11.29 


10 
14 

21 
27 
86 

45 
57 
70 
80 
89 

97 
102 
104 
101 

96 

88 
76 
63 
49 
33 

17 
6 

7 
17 
26 

29 
80 
29 
27 
22 

17 

12 

8 

4 

0 

3 
5 


^AqulUs. 
Mag.  2.8 


Right 
AaotDtion. 


h   m 
19  42 


38.298 
1.064 


24.54 
-0.363 


+0.07 
+0.2 


+0.01 
-0.9 


8 

24.174 
24.237 
24.336 
24.470 
24.636 

24.829 
25.048 
25.289 
25.549 
25.823 

26.109 
26.401 
26.695 
26.984 
27.264 

27.527 
27.767 
27.978 
28.156 
28.296 

28.393 
28.446 
28.455 
28.421 
28.346 

28.235 
28.095 
27.932 
27.757 
27.577 

27.402 
27.241 
27.102 
26.992 
26.914 

26.874 
26.872  — 
26.909  ^' 


63 

99 
134 
166 
193 

219 
241 
260 
274 
288 

292 
294 
289 
280 
203 

240 
211 
178 
140 
97 

63 
9 

84 

76 

111 

140 
163 
175 
180 
175 

161 

139 

110 

78 

40 


DeoUaft- 
tian. 


+10  24 


10 


59.33 
57.64 
55.97 
54.38 
52.94 


169 
167 
159 
144 
121 


51.73   ^3 
50.80 
50.22  ^^ 
50.01  — 
50.19   ^® 

67 

50.76 

93 

129 

158 

182 

201 


51.69 

52.98 
54.56 
56.38 

58.39 
60.53 
62.72 
64.91 
67.04 

69.08 
70.97 
72.67 
74.18 
75.45 


218 
219 
219 
213 
204 

189 
170 
161 
127 
108 


76.48  ^ 
77.25^ 
77.77 
78.01  — 
78.00     * 

28 


77.72 
77.18 
76.39 
75.36 
74.10 

72.67 
71.09 
69.41 


54 

79 
103 
126 
148 

158 
168 


24.521 
1.017 


53.79 
+0.184 


+0.06 
+0.2 


-0.01 


tOygni. 
Mag.  3.0 


Right 
Aaomskm. 


h  m 
19  42 


8 

25.532 
25.547 
25.616 
25.738 
25.910 

26.128 
26.388 
26.684 
27.008 
27.356 

27.718 
28.085 
28.451 
28.806 
29.139 

29.444 
29.714 
29.941 
30.119 
30.244 


16 
69 

122 
172 
218 

260 
296 
324 
348 
362 

367 
866 
855 
833 
305 

270 
227 
178 
125 
60 


30.313 

30.324  — 
30.278  ^ 
30.179  •• 
30.028  ^*^ 

194 


29.834 
29.603 
29.343 
29.065 
28.780 

28.499 
28.231 
27.987 
27.777 
27.606 

27.482 
27.408 
27.387 


231 

200 
278 
286 
281 

268 
244 
210 
171 
124 


74 
21 


DecUiUk 
tfam. 


+44  55 


tt 


65.57 
62.53 
59.44 
56.42 
53.58 


804 
809 
802 
284 
264 


51.04  ^^^ 

^•^165 

46.15  ^ 

45.65  — 
11 


45.76 
46.47 
47.76 
49.58 
51.86 


54.53 
57.51 
60.70 
64.03 
67.41 

70.76 
74.00 
77.05 
79.86 
82.36 

84.52 
86.28 
87.60 
88.46 
88.84  — 

12 

88.72 
88.10 
86.98 
85.38 
83.33 


71 
129 
182 
228 
267 

298 
319 
833 
338 
335 

824 
305 
281 
260 
216 

176 

132 

86 


80.90 
78.16 
75.20 


62 

112 
160 
206 
243 

274 
296 


26.649 
1.413 


+0.04 


56.65 
+0.998 

-0.03 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W( 


'•shlDgtoii 
naT&ue. 


Jan.  1.1 
11.0 
21.0 
81.0 

Feb.    9.9 

19.9 
Mar.    1.9 

11.9 
21.8 
81.8 

Apt.  10.8 
20.7 
80.7 

May  10.7 
20.7 

80.6 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


iSagittuii. 
Mag.  4.2 


Bight 
Aaotnsion. 


h     m 
19    49 


8 

40.059 
40.146 
40.283 
40.466 
40.690 

40.950 
41.243 
41.562 
41.906 
42.268 

42.645 
43.030 
43.420 
43.806 
44.181 

44.538 
44.869 
45.164 
45.418 
45.624 


87 
137 
183 
234 
280 

203 
319 
844 
382 
877 

885 
890 
886 
375 
357 


331 
295 
254 
208 
151 


46.775  ^ 

45.868   „ 
33 

45.901  — 

45.877   ^ 

45.797   ^ 
131 


45.666 
45.492 
45.285 
45.057 
44.821 

44.588 
44.373 
44.186 
44.037 
43.933 


174 

207 
228 
238 
233 


215 
187 
149 
104 
63 


43.880 
43.880 
43.933 


0 
53 


Dedina- 
tkm. 


cPaTonli. 
Mag.  4.1 


-42    4 


tt 


55.36 
53.89 
52.35 
50.78 
49.21 

47.66 
46.16 
44.71 
43.35 
42.09 

40.96 
39.97 
39.15 
38.54 
38.13 

37.96 
38.02 
38.33 
38.85 
39.60 

40.52 
41.59 
42.78 
44.00 
45.23 

46.39 
47.43 
48.32 
48.98 
49.39 

49.53 
49.38 
48.96 
48.27 
47.36 

46.23 
44.96 
43.56 


147 
154 
157 
157 
155 

150 
145 
136 
136 
113 

99 
82 

61 
41 
17 

6 
31 
52 

75 
92 

107 
119 
122 
123 
116 

104 
89 
66 
41 
14 

15 
42 
69 
91 
113 

127 
140 


Right 
Asowsion. 


h     m 
19    51 


8 

12.24 
12.33 
12.55 
12.91 
13.39 

13.97 
14.64 
15.38 
16.19 
17.05 

17.94 
18.84 
19.75 
20.64 
21.49 

22.29 
23.02 
23.66 
24.18 
24.59 

24.88 
25.02 
25.01 
24.87 
24.60 

24.19 
23.69 
23.10 
22.45 
21.78 

21.10 
20.46 
19.87 
19.37 
18.98 

18.71 
18.58 
18.57 


9 

22 
36 

48 
68 

67 
74 
81 
86 
89 

90 
91 
89 
85 
80 

73 
64 
52 
41 
29 

14 

1 

14 
27 
41 

50 
69 
65 
67 
68 

64 
60 
50 
39 
27 

13 
1 


Deciina- 
tion. 


jSAquiUe. 
Mag.  3.9 


-73    7 


tt 


33.68 
30.63 
27.53 
24.48 
21.62 

18.73 
16.18 
13.90 
11.95 
10.36 

9.15 
8.35 
7.97  — 
8.01  * 
8.48  *^ 

89 

9.37 


305 
310 
805 
296 
279 

265 
228 
195 
159 
121 


80 


10.64 
12.27 
14.21 
16.42 

18.81 
21.32 
23.87 
26.36 
28.71 


137 
163 
194 
221 
239 

251 
255 
249 
235 
210 


30.81 

32.59 
33.97 
34.89 
35.30  — 

12 


178 

138 

92 


35.18 

34.51 
33.32 
31.64 
29.52 

27.05 
24.30 
21.35 


67 
119 
168 
212 
247 


276 
295 


Right 
Ascension. 


h   m 
19  51 


8 

19.777 
19.835 
19.929 
20.057 
20.216 

20.402 
20.615 
20.849 
21.104 
21.374 

21.656 
21.947 
22.241 
22.533 
22.816 

23.085 
23.331 
23.551 
23.739 
23.889 


68 

94 

128 

159 

186 

213 
234 
255 
270 
282 


291 
294 
292 
283 
209 


246 
220 
188 
150 
108 
23.997 
24.062 
24.082  — 
24.059  ^ 
23.995  •* 

100 


23.895 
23.763 
23.609 
23.440 
23.265 

23.094 
22.937 
22.799 
22.689 
22.610 

22.567 


22.562  — 
22.595   ^^ 


132 

154 
109 
175 
171 

157 

138 

110 

79 

43 


Declina- 
tion. 


+  6  12 


tt 


145 
143 
136 
120 

102 


74 
46 


18.20 
16.75 
15.32 
13.96 
12.76 

11.74 

11.00 

10.55   ^^ 

10.45  — 

10.70  ^ 
61 

11.31 

12.25 

13.50 

15.00 

16.73 


94 
125 
150 
173 
188 

197 
201 
201 
193 
183 

168 
151 
131 


18.61 

20.58 
22.59 
24.60 
26.53 

28.36 
30.04 
31.55 
32.86 
33.95  ^~ 

88 
34.83 
35.46 
35.87 
36.05 
36.01 

35.73 
35.25 
34.54 
33.64 
32.56 

31.31 
29.94 
28.50 


63 

41 

18 

4 

28 

48 

71 

90 

108 

125 

137 
144 


Mag.  3.7 


Right 
Aflceosion. 


h      m 
19    55 


8 

8.844 
8.886 
8.966 
9.083 
9.234 

9.416 

9.627 

9.863 

10.121 

10.398 

10.688 
10.986 
11.288 
11.587 
11.876 

12.149 
12.399 
12.620 
12.807 
12.954 

13.057 
13.116 


42 

80 

117 

151 

182 

211 
236 
358 
277 
290 

298 
802 
399 
388 
373 


250 
221 
187 
147 
103 


59 


13.129  — 
13.097   ^^ 


13.023 

12.911 
12.768 
12.600 
12.417 
12.227 

12.040 
11.864 
11.709 
11.580 
11.482 


74 
112 

143 
168 
183 
190 

187 

176 
165 
129 

98 
62 


11.420    ^ 
23 

11.397  — 
11.413   ^® 


Declina- 
tion. 


+19  16 


// 


23.85 
21.78 
19.68 
17.66 
15.79 

14.16 
12.85 
11.91 
11.41 
11.35-? 

41 

11.76 
12.61 
13.89 
15.54 
17.50 


207 
210 
202 
187 
163 


131 
94 
60 


19.72 

22.13 
24.66 
27.24 
29.79 

32.28 
34.61 
36.81 
38.77 
40.47 


85 

128 
166 
196 
222 

241 
253 
258 
255 
249 

236 
217 
196 
170 
144 

113 
81 
60 


41.91 

43.04 

43.85 

44.35 

44.50  — 
18 

44.32 

43.81 

42.96 

41.79 

40.34 


38.63 
36.73 
34.67 


61 
85 

117 
146 
171 

190 
206 


Mean  Place 
Sec  Sy  Tan  d 


40.496 
1.347 


56.15 
-0.903 


14.672 
3.444 


33.22 
-3.296 


20.069 
1.006 


12.83 
+0.109 


9.266- 
1.059 


16.80 
+0.360 


D^6,  D<tf6 


+0.08 
+0.2 


+0.03 
-0.9 


+0.14 
+0J2 


+0.10 
-4).9 


+0.06 
+0.2 


0.00 


+0.05 


-0.01 
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Wasbhiftoii 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
Mar.  1.9 
11.9 
21.8 
31.8 

Apr.  10.8 
20.8 
30.7 

May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sec  5,  Tan  a 


IVoy  Dva 


CSacittarii. 
Mag.  4.6 


Right 
Aaoensfcm. 


h      m 
19    57 


s 
40.534 
40.607 
40.719 
40.869 
41.053 

41.268 
41.510 
41.778 
42.064 
42.370 

42.689 
43.018 
43.352 
43.685 
44.011 

44.323 
44.614 
44.877 
45.105 
45.293 


73 
113 
150 
184 
215 

243 
268 
286 
806 
810 

820 
834 
833 
826 
813 

201 
263 
228 
188 
142 


45.435 
45.527 
45.569  — 
45.561     * 
45.505  ^ 

100 
45.405 

136 
166 
183 
102 
180 

176 

152 

122 

84 

43 


45.269 
45.103 
44.920 
44.728 

44.539 
44.363 
44.211 
44.089 
44.005 

43.962 


43.961  — 
44.004  ** 


Declina- 
tion. 


-27  55 


It 


68.23 
67.60 
66.90 
66.15 
65.34 

64.47 
63.54 
62.56 
61.52 
60.45 

59.36 
58.27 
57.22 
56.23 
55.34 

54.56 

53.95 

53.49 

53.23 

53.14  — 
0 

53.23 
53.49 
53.88 
54.39 
54.98 

55.60 
56.22 
56.80 
57.30 
57.70 


63 
70 
75 
81 

87 

03 

08 

104 

107 

100 

100 

105 

00 

89 

78 

61 
46 
26 


26 
30 
51 
50 
62 

63 
58 
50 
40 
26 


57.96 
58.10  — 
58.09     ^ 


57.95 
57.67 

57.28 
56.80 
56.25 


14 
28 
39 

48 
55 


40.791 
1.132 


69.93 
-0.530 


+0.07 
+0^ 


+0.02 
-0.9 


r  AquiUe. 
Mag.  5.6 


Right 
Ascension. 


h  m 
20  0 


8 

10.718 
10.767 
10.852 
10.971 
11.121 

11.300 
11.505 
11.733 
11.983 
12.249 

12.529 
12.819 
13.113 
13.407 
13.693 

13.966 
14.218 
14.445 
14.639 
14.796 


40 

85 

110 

150 

170 

306 

228 
350 
266 
280 

290 
294 
294 
286 
273 


252 
237 
104 
157 
116 


14.912    „ 
73 

14.985 
15.013  — 
14.997   " 


57 

04 

137 
150 
167 
174 
171 

150 

141 

115 

84 

50 


13.508 
13.495  — 
13.519  " 


14.940 

14.846 
14.719 
14.569 
14.402 
14.228 

14.057 
13.898 
13.757 
13.642 
13.558 


Declina- 
tion. 


+  72 


II 


145 
144 
137 
133 
lOS 


77 
47 


61.21 

59.76 
58.32 
56.95 
55.73 

54.70 

53.93 

53.46 

53.35  — 

53.59  ^ 
60 

54.19 

55.12 

56.38 

57.92 

59.67 


61.58 
63.61 
65.69 
67.76 
69.77 

71.68 
73.45 
75.03 
76.43 
77.59 

78.54 
79.24 
79.72 
79.95 
79.95 

79.72 
79.27 
78.59 
77.72 
76.65 

75.41 
74.06 
72.61 


03 
136 
154 
175 
191 

303 
306 

307 
301 
101 

177 
158 
140 
116 
05 


70 
48 
33 
0 
33 

45 

68 

87 

107 

134 

135 
145 


10.997 

1.008 


55.49 
+0.124 


+0.06 
+0.2 


0.00 
-0.9 


0Aquil«. 
Mag.  3.4 


Right 
Ascension. 


h    m 
20    7 


8 

7.348 
7.396 
7.480 
7.597 
7.744 

7.920 
8.123 
8.348 
8.595 
8.859 

9.138 

9.428 

9.724 

10.020 

10.311 

10.590 
10.850 
11.086 
11.290 
11.458 

11.585 
11.669 


48 

84 

117 

147 

176 

303 
225 
947 
364 

370 

290 
296 
296 
291 
279 


260 
336 
904 
168 
137 


84 


40 

11.709  — 
11.704  * 


11.658 

11.573 
11.455 
11.313 
11.152 
10.985 

10.820 
10.663 
10.525 
10.413 
10.331 


46 

85 

118 
143 
161 
167 
165 

157 

138 

113 

83 

50 


10.281 
10.268  — 
10.292   ^ 


Dedina- 
tion. 


-13 


II 


40.55 
41.54 
42.49 
43.38 
44.13 

44.71 
45.08 
45.19  — 
45.02   " 

45 
75 


99 
05 
89 
75 
58 

37 


44.57 

43.82 
42.82 
41.56 
40.11 
38.50 

36.80 
35.05 
33.29 
31.59 
29.98 

28.49 
27.15 
25.99 
25.02 
24.24 


100 
126 
145 
161 
170 

175 
176 
170 
161 
149 

134 

116 

97 

78 
60 


23.64 
23.23 
23.01 
22.95  — 
23.05 


41 

32 

6 

10 
27 


23.32 
23.72 
24.26 
24.94 
25.72 

26.60 
27.56 
28.55 


40 
54 
68 

78 
88 

96 
99 


7.563 
1.000 


45.36 
-0.018 


+0.06 
+0.2 


0.00 
-0.9 


oCygni,  Meq, 
Mag.  4.0 


Right 
Ascension. 


h      m 
20     11 

8 

3.863 

3.837  — 

3.866  ® 

3.948   ^ 

4.083^^ 
186 

4.269 

4.501 

4.776 

5.087 

5.428 

5.789 
6.164 
6.544 
6.918 
7.278 


275 
811 

841 
361 


875 
880 
87i 
860 
836 

803 
368 
316 
165 
106 


8.667 
8.715  — 
8.705   *^ 
8.637  ^ 
8.515  ^" 

170 


7.614 
7.917 
8.180 
8.396 
8.561 


8.345 
8.132 
7.886 
7.616 
7.333 

7.047 
6.767 
6.507 
6.271 
6.072 

5.914 
5.803 
5.742 


313 
246 
370 
383 


380 
360 
330 
199 

158 


111 
61 


Dedin»- 
tkm. 


+46  29 


II 


53.75 
50.82 
47.76 
44.73 
41.80 

39.12 
36.79 
34.91 
33.55 
32.76 

32.67 
33.01 
34.02 
35.68 
37.64 

40.14 
42.96 
46.10 
49.40 
52.80 

66.22 
69.59 
62.82 
65.84 
68.60 

71.04 
73.11 
74.77 
75.98 
76.72 

76.96 
76.68 
75.89 
74.60 
72.84 

70.65 
68.10 
66.28 


2B8 
306 

308 
298 


188 

131 

79 

19 


44 
101 
156 
206 
250 

281 
313 
880 
840 
843 

387 
828 
803 
376 
344 

307 

166 

121 

74 


37 

79 

120 

176 

219 


4.912 
1.463 


+1.064 


+0.04 
+0.2 


-0.04 
-0.8 


APPARENT  PLACES  0¥  STABS,  1919, 


479 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlixUni 
HMO  Tune. 


Jan.  l.I 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.8 
31.8 

Apr.  10.8 
^.8 
S0.7 

May  10.7 
20.7 

30.7 

Xune    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


KCejBihiBi. 
Mag.  4.4 


Bight 
Aaomskm. 


h     m 
20     11 


8 

32.71 
32.36 


35 


32.18  J? 


32.21 
32.42 

32.81 
33.38 
34.10 
34.94 
35.89 

36.90 
37.94 
38.97 
39.96 
40.88 

41.71 
42.43 
43.01 
43.42 
43.68 

43.78 
43.69 
43.45 
43.04 
42.47 

41.78 
40.97 
40.06 
39.07 
38.03 

36.96 
35.90 
34.87 
33.90 
33.01 

32.24 
31.61 
31.15 


8 
21 
90 

67 
72 
84 
Ofi 
101 

104 

103 

90 

02 

83 

72 
68 
41 
26 
10 

9 
24 
41 
67 
00 

81 

01 

00 

104 

107 

106 

103 

07 

80 

77 

63 
46 


Dedlna- 
tkm. 


+77  27 


tt 


79.12 
76.04 
72.76 
69.42 
66.13 

63.04 
60.24 
57.88 
56.04 
54.77 

54.12 
54.13 
54.76 
56.00 
57.80 

60.11 
62.84 
65.92 
69.26 
72.79 

76.40 
80.02 
83.56 
86.96 
90.15 

93.04 
95.58 
97.72 
99.41 
100.60 

101.26 

101.36 

100.88 

99.84 

98.25 

96.14 
93.59 
90.66 


308 
328 
334 
320 
300 

280 
236 
184 
127 
65 


1 

63 

124 

180 

231 

273 
308 
334 
363 
361 

362 
354 
340 
310 
280 

264 
214 
100 
110 
66 

10 

48 
104 
160 
211 

255 
203 


24  VuIpeouUe. 
Mag.  5.4 


Right 
ABoansion. 


h     m 
20    13 


s 
18.699 
18.718 
18.775 
18.869 
19.001 

19.167 
19.365 
19.591 
19.845 
20.119 

20.411 
20.716 
21.026 
21.336 
21.637 

21.925 
22.190 
22.428 
22.631 
22.793 

22.913 
22.985 
23.011  — 
22.991  " 

66 
105 


10 

57 

04 

182 

166 

108 
226 
254 

274 
292 

305 
310 
310 
301 
288 

265 
238 
203 
102 
120 

72 


22.926 

22.821 
22.682 
22.516 
22.331 
22.137 

21.942 
21.754 
21.584 
21.437 
21.319 

21.235 
21.187 
21.180 


130 

166 
185 
104 
105 

188 
170 
147 
118 

84 

48 
7 


DMlina- 
tion. 


+24  25 


It 


23.60 
21.37 
19.09 
16.85 
14.76 

12.88 

11.32 

10.15 
4.41   ^ 
9.15  — 

23 

9.38 
10.09 
11.27 
12.87 
14.84 


223 
228 
224 
200 
188 


156 

117 

74 


a'  Capricomi. 
Mag.  3.8 


Bight 
Aaotnsioii. 


17.10 
19.61 
22.28 
25.03 
27.81 

30.55 
33.17 
35.64 
37.90 
39.90 

41.62 
43.04 
44.12 

^•^  86 

45.20  — 

1 

45.19 
I  44.80 

44.03 

42.90 
i  41.45 


71 
118 
160 
107 
236 

251 
267 
275 
278 
274 

262 
247 
236 
200 
172 

142 

108 

72 


39.69 
37.70 
35.52 


80 

77 

113 

145 

176 

100 
218 


h  m 
20  13 


8 

33.526 
33.575 
33.661 
33.780 
33.930 

34.108 
34.313 
34.543 
34.794 
35.064 

35.349 
35.647 
35.953 
36.260 
36.562 

36.854 
37.129 
37.379 
37.598 
37.781 

37.923 
38.021 
Si.073 


40 

86 

110 

150 

178 

205 
230 
251 
270 
285 

208 
306 
307 
303 
292 

275 
260 
219 
183 
142 

98 
52 


38.079  — 
38.040  ^ 

79 

37.961 
37.848 
37.708 
37.548 
37.379 

37.211 
37.053 
36.912 
36.797 
36.712 


113 
140 
160 
169 
168 

158 

141 

115 

86 

51 


36.661 
36.648  — 
36.672  ^ 


DediDa- 
tion. 


-12  47 


It 


28 

22 

15 

4 


45.21 
45.49 
45.71 
45.86 
45.90—! 

9 

45.81 
45.55 
45.12 
44.50 
43.71 


26 
43 
62 

79 
97 


42.74 
41.61 
40.37 
39.03 
37.65 

36.28 
34.95 
33.69 
32.56 
31.55 

30.70 
30.04 
29.54 
29.20 
29.02 

28.98 
29.05 
29.21 
29.46 
29.75 

30.07 
30.42 
30.77 
31.14 
31.50 

31.87 
32.22 
32.54 


13 
34 
34 
38 
37 

33 
26 
13 
01 

85 

66 
50 
84 
18 
4 

7 
16 
25 
29 
32 

85 
85 
37 
36 
37 

85 
32 


0  Capriooml. 
Mag.  3.2 


Bight 

ASCWMJOII. 


h     m 
20     16 


8 

27.573 
27.621 
27.704 
27.822 
27.971 

28.149 
28.354 
28.583 
28.835 
29.106 

29.393 
29.692 
30.000 
30.309 
30.615 

30.911 
31.190 
31.444 
31.668 
31.858 

32.005 
32.107 
32.163 
32.172 
32.136 

32.059 
31.947 
31.807 
31.647 
31.478 

31.308 
31.148 
31.004 
30.887 
30.799 


48 

83 

118 

149 

178 

205 
229 
252 
271 
287 

299 
806 
309 
306 
296 

279 
254 
224 
190 
147 

102 

56 

9 

36 

T7 

112 
140 
160 
109 
170 

160 

144 

117 

88 

52 


30.747 
30.731  — 
30.753  ^ 


Dedina- 
tion. 


-15     1 


It 


74.04 
74.18 
74.26  -T 
74.25     » 

10 


14 

8 


74.15 

73.91 
73.54 
72.99 
72.28 
71.42 

70.40 
69.24 
67.99 
66.68 
65.34 

64.01 
62.75 
61.59 
60.54 
59.66 

58.93 
58.37 
58.00 
57.80 
57.74 

57.80 
57.97 
58.23 
58.53 
58.87 

59.21 
59.55 
59.87 
60.18 
60.46 

60.72 
60.95 
61.14 


24 

37 
55 
71 

88 
102 

116 
125 
131 
134 
133 

126 

116 

105 

S8 

73 

36 

37 

20 

6 

6 

17 
26 
30 
34 
34 

34 

32 
31 
28 
26 

23 

19 


Mean  Place 
Sec  a,  Tan  6 


38.590 
4.610 


65.02 
+4.500 


19.143 
1.098 


15.00 
+0.454 


33.706 
1.025 


48.47 
-0.227 


27.746 
1.035 


77.00 
-0.269 


IVa,  D«« 
D^,  D«ia 


-0.04 
+0^ 


-0.16 
-0^ 


+0.05 
+0^ 


-0.02 
-0^ 


+0.07 
+0^ 


+0.01 


+0.07 


+0.01 


480 


APPAEENT  PLACES  OE  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.7 

May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sec  S,  Tan  8 


aPavonis. 
Mag.  2.1 


Right 
Ascension. 


h     m 
20     19 


s 

14.016 

14.055 
14.161 
14.332 
14.564 

14.851 
15.187 
15.567 
15.987 
16.440 

16.917 
17.415 
17.922 
18.430 
18.931 

19.411 
19.862 
20.270 
20.628 
20.926 


39 
106 
171 
232 

287 

336 
380 
420 
453 

477 

498 
607 
506 
501 
480 

451 
406 
358 
298 
227 


211^  153 

21.306  ^^ 
21.382  — 
21.377  * 
21.295  *^ 

153 

21.142 

217 

269 

307 

329 

335 


20.925 
20.656 
20.349 
20.020 

19.685 
19.360 
19.063 
18.806 
18.601 


325 
297 
257 
205 
144 


18.457 
18.379 
18.370 


78 
9 


Declina- 
tion. 


-56  59 


It 


46.69 
44.40 
41.99 
39.51 
37.02 

34.58 
32.23 
30.01 
27.98 
26.15 

24.58 
23.28 
22.28 

21.61   oo 
32 

21.29  — 

2 

21.31 
21.70 
22.43 
23.48 
24.82 


229 

241 
248 
249 
244 


235 
222 
203 
183 
157 


130 

100 

67 


26.42 
28.19 
30.11 
32.10 
34.07 

35.94 
37.62 
39.08 
40.21 
40.97 

41.33 
41.26 
40.78 
39.86 
38.56 

36.91 
34.99 
32.82 


39 
73 
05 
34 
60 

77 
92 
99 
97 

87 

68 
46 
13 
76 
36 

7 

48 

92 

130 

165 

192 
217 


yOfKBi. 

Mag.  2.3 


Right 
Aaotnsion. 


h     m 
20     19 

18.484 

18.466  — 

18.497   ^* 

18.574   ^ 

18.697  ^® 
168 


18.865 
19.074 
19.321 
19.601 
19.910 

20.239 
20.583 
20.935 
21.283 
21.623 

21.943 
22.236 
22.494 
22.712 
22.883 


209 
247 
280 
309 
329 


344 
352 
348 
340 
320 


293 
258 
218 
171 
120 


23.003 

23.070 

23.083  — 

23.043  *® 

22.952  ®^ 
136 


14.863 
1.836 


45.18 
-1.539 


22.816 
22.641 
22.433 
22.203 
21.960 

21.713 
21.472 
21.246 
21.045 
20.874 

20.740 
20.647 
20.600 


175 
206 
230 
243 
247 


241 
226 
201 
171 
134 


93 

47 


Declina- 
tion. 


+39  59 


// 


59.47 
56.74 
53.90 
51.06 
48.34 

45.84 
43.68 
41.93 
40,68 
39.97 

39.84 
40.29 
41.30 
42.83 
44.83 

47.24 
49.97 
52.97 
56.14 
59.39 

62.66 
65.87 
68.94 
71.82 
74.44 

76.76 
78.73 
80.30 
81.45 
82.16 

82.40 
82.16 
81.44 
80.26 
78.63 

76.59 
74.23 
71.59 


273 
284 
284 
272 
250 


216 

175 

125 

71 

13 

45 
101 
153 
200 
241 

273 
300 
317 
326 
327 

321 
307 
288 
262 
232 

197 

157 

115 

71 

24 

24 

72 

118 

163 

204 

236 
264 


19.253 

1.305 


48.36 
+0.839 


T  Capriconii. 
Mag.  5.2 


Right 
Aaoension. 


h     m 
20    22 


s 
41.017 
41.059 
41.138 
41.252 
41.396 

41.572 
41.776 
42.005 
42.257 
42.529 

42.818 
43.122 
43.434 
43.750 
44.063 

44.366 
44.653 
44.916 
45.150 
45.347 


42 

79 
114 
144 
176 

204 
229 

252 
272 

289 

304 
312 
316 
318 
303 

287 
263 
234 
197 
156 


45.502  ^^^ 

45.613   ^ 

45.676 

45.691  — 

45.661   ^ 
73 

45.588 

110 
138 
161 
171 
173 


45.478 
45.340 
45.179 
45.008 


44.835 
44.672 
44.524 
44.401 
44.308 


163 

148 

123 

93 

67 


44.251 
44.230  — 
44.247   *^ 


Dedina- 
tion. 


-18  28 


## 


38.49 
38.42 
38.27 
38.03 
37.69 

37.24 
36.66 
35.93 
35.07 
34.08 

32.95 
31.74 
30.46 
29.16 
27.86 

26.61 
25.46 
24.40 
23.50 
22.79 

22.24 
21.88 
21.70 
21.68  — 
21.81   ^^ 

25 

22.06 
22.39 
22.77 
23.18 
23.58 

23.97 
24.31 
24.60 
24.82 
24.99 

25.10 


7 
15 
24 
34 
45 

58 

73 

86 

99 

113 

121 
128 
130 
130 
125 

115 

106 

90 

71 

56 

36 
18 


33 
38 
41 
40 
39 

34 
29 
22 
17 
11 

6 
25.16  — 

25.15     ^ 


41.186 
1.054 


40.92 
-0.334 


p  Caprioonii. 
Mag.  5.0 


Right 


DeeUM. 

tlUL 


h     m 
20    24 


8 

14.376 
14.417 
14.494 
14.606 
14.748 

14.922 
15.124 
15.350 
15.601 
15.871 

16.159 
16.462 
16.773 
17.088 
17.400 

17.703 
17.990 
18.254 
18.488 
18.686 

18.843 
18.954 
19.019 
19.036 
19.007 

18.935 
18.827 
18.689 
18.530 
18.360 

18.188 
18.025 
17.877 
17.754 
17.660 


41 

77 

112 

142 

174 

202 


251 
370 
288 


303 
811 
815 
812 
803 

287 
364 
334 
196 
157 


111 
65 
17 

29 
72 

108 
138 
150 
170 
172 

163 
148 
123 

94 
69 


17.601  23 
17.579  — 
17.593   " 


-18    4 


ft 

53.99 
53.93 
53.81 
53.59 
53.27 

52.84 
52.27 
51.55 
50.70 
49.71 

48.58 
47.37 
46.08 
44.76 
43.45 

42.18 
41.00 
39.93 
39.01 
38.2S 

37.69 
37.80 
87.10 
87.05  — 
37.16  " 

23 

37.89 
37.70 
38.08 
38.48 
38.89 

39.27 
39.62 
89.92 
40.17 
40.35 

40.48 
40.55 
40.57 


e 

u 
a 

3S 

« 

57 
71 
8S 
W 

lis 

121 
129 
133 
131 
127 

m 

107 
92 
75 
57 

39 

20 


SI 
33 

40 
41 
3S 

35 
30 
25 
18 
13 


14.539 
1.052 


56.46 
-0.326 


IV^,  D««6 


+0.09 
+0^ 


+0.06 
-0.8 


+0.04 
+0^ 


-0.03 
-0.8 


+0.07 
+0.2 


+0.01 
-0.8 


+0.07 
+0.2 


+0.01 
-0^ 


APPAEENT  PLACES  OE  STARS,  1919, 


481 


FOR  THE  UPPER  TRAJ^SIT  AT  WASHINGTON. 


Wash 


incton 
Time. 


41C7fiii. 
Mag.  4.1 


Right 
Aaoanston. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
liar.  1.9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
80.7 

liay  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.     7.3 

17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sec  6,  Tan  5 


h  m 
20  26 

8 

4.707  ^ 
4.703  — 
4.740  ^^ 
4.818  ^* 
4.935  "^ 

154 


5.089 
5.279 
5.502 
5.754 

emi 

6.330 
6.643 
6.964 
7.286 
7.603 

7.904 
8.185 
8.437 
8.653 
8.829 


190 
223 
252 
277 
209 


313 
321 
322 
317 
301 

281 
252 
210 
176 
131 


8.960 

9.043  ^ 

9,(yn  — 

9.062   " 
9.001  " 

104 


8.897 
8.758 
8.588 
8.397 
8.193 

7.986 
7.784 
7.596 
7.430 
7.291 

7.186 
7.117 
7.087 


139 
170 
191 
204 
207 


202 
188 
166 
139 
105 

69 
30 


I>edi]m- 
tion. 


+30    5 


It 


61.43 
59.05 
56.58 
54.12 
51.78 

49.66 
47.83 
46.39 
45.41 
44.92 

44.96 
45.52 
46.57 
48.09 
50.04 

52.32 
54.90 
57.68 
60.60 
63.57 

66.55 
69.43 
72.17 
74.71 
77.01 

79.02 
80.71 
82.04 
83.01 
83.57 

83.73 
83.47 
82.80 
81.72 
80.28 

78.48 
76.39 
74.08 


238 
247 
246 
234 
212 


183 

144 

08 

49 

4 

56 
106 
152 
195 
228 

258 
278 
292 
297 


SCefiktk, 
Mag.  4.3 


Right 
Asotosion. 


288 
274 
354 
230 
201 


109 

133 

97 

56 

16 

26 

67 

106 

144 

180 

209 
231 


5.201 
1.156 


51.33 
+0.580 


h     m 
20    28 


s 
11.51 
11.37 
11.32 
11.35 
11.46 

11.66 
11.95 
12.29 
12.70 
13.17 

13.66 
14.19 
14.72 
15.25 
15.75 

16.22 
16.64 
17.00 
17.30 
17.51 

17.64 
17.70 
17.67 
17.56 
17.36 

17.10 
16.77 
16.40 
15.98 
15.54 

15.08 
14.62 
14.17 
13.76 
13.39 

13.06 
12.80 
12.62 


14 

5 

8 

11 

20 

29 
34 
41 
47 
49 

53 
53 
53 
50 

47 

42 
36 
30 
21 
18 

6 

3 
11 
20 
26 

88 

37 
42 
44 

46 

46 
45 
41 
37 
33 

26 
18 


Pedlna- 
tk>n. 


+62  43 


// 


31.84 
28.81 
25.59 
22.28 
19.03 

15.96 

13.19 

10.83 

8.98 

7.72 


cBdphinL 
Mag.  4.0 


Right 
Aaocniion. 


303 
822 
831 
825 
807 

277 
236 
185 
126 
65 


7.07 
7.06  — 
7.68  ^ 
8.92^^ 
10.72  ^^ 

231 


13.03 
15.77 
18.87 
22.22 
25.77 

29.41 
33.07 
36.65 
40.08 
43.30 

46.22 
48.80 
50.97 
52.69 
53.92 


274 
310 
835 
855 
364 


858 

843 
822 
292 


258 
217 
172 
123 
70 


54.62  ^^ 
54.76  — 
54.34  ^ 
53.34  ^~ 
51.80  *" 

305 

49.75 


47.24 
44.38 


251 
286 


h     m 
20    29 


13.538 
2.182 


17.36 
+1.940 


i 
20.379 
20.398 
20.453 
20.538 
20.658 

20.809 
20.988 
21.196 
21.427 
21.682 

21.954 
22.241 
22.537 
22.837 
23.134 

23.421 
23.691 
23.937 
24.153 
24.834 

24.476 
24.573 
24.626 


19 
55 

85 
130 
151 

179 


231 
255 
272 

287 
296 
800 
397 
387 

370 
346 
316 
181 
142 

97 
53 

24.634  — 
24.599  ^ 

75 

24.524 
24.415 
24.279 
24.123 
23.955 

23.784 
23.621 
23.471 
23.341 
23.238 

23.165 
23.124 
23.118 


109 
136 
156 
168 
171 

163 
150 
130 
103 
73 

41 
6 


DeoUmk 
tion. 


+11     1 


tf 


156 
158 
158 
140 
131 


96 


44.82 
43.26 
41.68 
40.15 
38.75 

37.54 
36.58 
35.95  ~ 
35.66  — 
35.75    • 

47 

36.22  ^ 

37.08 

38.29 

39.82 

41.61 


Qfoombzldce  8841. 
Mag.  6.4 


R«ht 


43.62 
45.77 
48.01 
50.28 
52.52 

54.69 
56.72 
58.59 
60.25 
61.70 

62.90 

63.86 

64.56 

65.00 

65.16  — 
9 

65.07  ^ 

64.71  ■* 

64.09 

63.25 

62.17 


131 
158 
179 
301 

315 
334 
227 
334 
317 

308 
187 
166 
145 
130 


70 
44 


60.90 
59.48 
57.94 


63 

84 

106 

137 

143 
154 


20.610 
1.019 


37.66 
+0.195 


h     m 
20    80 


8 

18.45 
18.18 
18.04 
18.02 
18.14 

18.40 
18.77 
19.25 
19.83 
20.50 

21.22 
21.97 
22.73 
23.48 
24.19 

24.84 
25.42 
25.91 
26.30 
26.57 

26.73 
26.76 
26.67 
26.46 
26.14 

25.72 
25.21 
24.62 
23.96 
23.26 

22.54 
21.81 
21.10 
20.42 
19.80 

19.26 
18.81 
18.46 


37 

14 
3 

13 
36 

37 
48 
58 
67 
72 

75 
76 
75 
71 
65 

58 

49 
39 
27 
16 

J 

9 
21 
32 
42 

51 
50 
66 

70 
72 

73 

71 
i8 
62 
54 

45 
35 


ticm. 


+72  15 


ft 


41.91 
38.91 
35.69 
32.35 
29.04 

25.88 
22.99 
20.50 
18.50 
17.07 


300 
332 
834 
331 
316 


349 

300 

143 

82 


16.25 

16.06  — 
16.52  ^ 
17.60  ^* 
19.26  ^^ 

218 

21.44 

264 
301 
831 
852 
364 

868 

864 
850 
382 
305 

272 
235 

188 

139 

88 


24.08 
27.09 
30.40 
33.92 

37.56 
41.24 
44.88 
48.38 
51.70 

54.75 
57.47 
59.82 
61.70 
63.09 


63.97 

64.28  — 

64.02  * 

63.18  " 

61.76-^** 
195 

59.81 

57.40  ^^ 

54.57^ 


22.041 
3.2S3 


26.42 
+3.126 


D^,  I)»5 


+0.05 
+0.2 


-0.02 
-0.8 


+0.02 
+0.2 


-0.08 
-0.8 


+0.06 
+0.2 


-0.01 


0.00 


-0.13 


5934°— 1919 31 


482 


APPARENT  PLACES  OF  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinstoii 
IfCBnTune. 


Jan.     1.1 

11.1 

21.0 

.  31.0 

Feb.  10.0 

19.9 
Mm.    1.9 

11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


aindi. 
Mag.  3.2 


Right 
Aaomsion. 


Mean  Place 
Seel,  Tan  < 


h     m 
20    81 


D^a,  Dma 


s 
51.921 

51.948 

52.028 

52.158 

52.336 

52.559 
52.822 
53.123 
53.455 
53.818 

54.204 
54.610 
55.028 
55.451 
55.871 

56.278 
56.665 
57.021 
57.337 
57.605 


37 

80 
130 
178 
233 

363 
301 
832 
383 
388 

408 
418 
423 
430 
407 


887 
856 
316 
368 
314 


57.819  ^,, 
57.971 
58.058 
58.081  — 
58.040  *^ 

103 

57.938 

155 
300 
331 
352 
350 


57.783 
57.583 
57.352 
57.100 

56.841 
56.589 
56.356 
56.154 
55.993 

55.878 
55.814 
55.804 


3&2 
233 
202 
161 
115 


64 
10 


Declina- 
tion. 


-47  34 


tt 


31.84 
30.07 
28.15 
26.13 
24.05 

21.96 
19.88 
17.86 
15.92 
14.11 

12.47 

11.00 

9.77 

8.77 

8.06 


177 
192 
303 


300 

306 

303 
194 
181 
164 

147 

133 

100 

71 

43 


7.64  ^^ 
7.53  — 
7.74   '' 


8.24 
9.04 

10.11 
11.38 
12.82 
14.38 
15.98 

17.57 
19.07 
20.41 
21.52 
22.36 


50 

80 

107 

127 
144 
156 
160 
150 

150 

134 

111 

84 

63 


22.88   ^3 

23.06  — 

22.88   ^® 

22.36  ^ 

21.50  ^ 
116 


20.34 
18.92 
17.28 


143 

164 


52.417 
1.482 


30.48 
-1.094 


+0.08 


M  DU     1+0.2 


+0.04 


/^Delphinl. 
Mag.  3.7 


Right 
Ascension. 


h  m 
20  33 


8 

44.836 
44.848 
44.894 
44.975 
45.089 

45.234 
45.410 
45.615 
45.845 
46.100 

46.373 
46.661 
46.959 
47.261 
47.561 

47.851 
48.125 
48.374 
48.593 
48.778 

48.922 
49.022 
49.078 
49.087  — 
49.055  ^ 

74 

48.981 
48.873 
48.736 
48.578 
48.409 

48.237 
48.070 
47.915 
47.780 
47.671 

47.592 
47.544 
47.531 


13 

46 

81 

114 

145 

176 
305 
330 
355 

373 

388 
398 
303 
800 
390 

374 
349 
319 
185 
144 

100 
66 


108 
137 
158 
109 
173 

167 
155 
135 
109 
79 

48 
13 


Dedlnfr- 
tion. 


+14  18 


// 


53.14 
51.44 
49.70 
48.01 
46.44 

45.05 

43.94 

43.15 

42.71 

42.69  — 
89 

43.08 

43.87 

45.04 

46.57 

48.37 


170 

174 
109 
167 
139 


111 
79 
44 


50.43 
52.67 
55.01 
57.41 
59.80 

62.13 
64.33 
66.37 
68.23 
69.85 

71.23 

72.33 

73.17 

73.72   ^ 

73.97  — 
2 

73.95 

73.62 

73.02 

72.14 

71.01 

69.67 
68.13 
66.45 


79 
117 
153 
180 
306 

334 
334 
340 
339 
333 

320 
304 
180 
162 
138 

110 
84 
55 


33 

60 

88 

113 

134 

154 
168 


45.081 

1.032 


45.29 
+0.255 


+0.06 
+0.2 


-0.01 
-0.8 


i;  Capricomi. 
Mag.  5.3 


Right 
Ascension. 


h      m 
20    35 


s 
26.299 
26.328 
26.394 
26.493 
26.625 

26.788 
26.978 
27.196 
27.438 
27.704 

27.987 
28.288 
28.599 
28.915 
29.231 

29.538 
29.832 
30.104 
30.346 
30.553 

30.720 
30.842 
30.917 


39 

66 

99 

133 

163 

190 
318 
343 
366 
383 

301 
811 
816 
316 
307 

394 
372 
342 

307 
167 

122 

75 


27 

30.944  — 

30.925   ^® 
62 


30.863 
30.764 
30.632 
30.479 
30.312 

30.141 
29.977 
29.827 
29.699 
29.599 


99 
132 
153 
167 

171 

164 
150 
128 
100 
67 


29.532 
29.500  — 
29.503     * 


I>edin&- 
tion. 


-18  25 


It 


26.02 
25.94 
25.77 
25.50 
25.13 

24.64 
24.00 
23.22 
22.30 
21.24 

20.04 
18.76 
17.42 
16.03 
14.66 

13.34 
12.11 
11.01 
10.06 
9.29 

8.69 
8.29 
8.09 
8.05  — 
8.18   " 

26 

8.44 
8.79 
9.20 
9.65 
10.11 

10.53 
10.92 
11.26 
11.53 
11.73 

11.86 
11.93  — 
11.92     ^ 


8 
17 
27 
37 
49 

64 

78 

92 

106 

120 

128 
134 
139 
137 
132 

123 

110 

95 

77 

60 

40 
20 


35 
41 
45 
46 
42 

39 
31 
27 
20 
13 


26.440 
1.054 


28.32 
-0.333 


+0.07 
+0.2 


+0.01 
-0.8 


a  Delphini. 
Mag.  3.9 


Right 
Ascension. 


h   m 
20  35 


s 

52.311 
52.320 
52.362 
52.440 
52.551 

52.694 
52.869 
53.072 
53.301 
53.556 

53.829 
54.117 
64.416 
54.721 
55.021 

55.312 
55.588 
55.838 
56.059 
56.246 


9 

42 

78 

111 

143 

175 
903 
229 

255 

873 

888 


806 
800 

301 


376 
8S0 
831 
187 
145 


56.391  j^^ 
56.492   ^^ 
56.549 
56.559  — 
56.527  ^ 

74 
56.453 


56.345 
56.209 
56.050 
55.880 

55.706 
55.537 
55.381 
55.243 
55.131 

55.049 
54.998 
54.982 


108 
136 
150 
170 
174 

160 
156 
138 
113 
83 


61 
16 


Bed  illa- 
tion. 


+15  37 


tt 


41.01 
39.25 
37,46 
85.70 
84.07 

32.62 
81.44 
80.59 
30.11 


176 
179 
171 
lO 
145 

118 
85 
48 

7 


80.04  — 

34 

30.88 


31.15 
S2.30 
83.82 
35.63 

87.71 
39.97 
42.35 
44.80 
47.25 

49.64 
51.91 
54.03 
55.95 
57.64 

59.09 
60.27 
61.17 
61.77 
62.06 

62.07 
61.77 
61.16 
60.29 
59.14 

67.77 
66.19 
64.47 


77 
115 
152 
181 


396 
838 
815 
815 


227 
312 
192 
169 
145 


118 

90 

60 

29 

1 

30 

61 

87 

115 

187 

158 
178 


52.561 

1.038 


82.85 
+0.280 


+0.06 
+0.3 


-0.01 
-0.8 


APPAUBNT  PLACES  O^F  STABS,  1919.  483 

FOR  THE  UPPER  TRANSIT  AT  WASHraCTON. 


484  APPARENT  PLACES  UF  STARS,  1919. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OP  STARS,  1919, 


485 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■shloKton 
MhTune. 


Jan.     1.1 

11.1 

21.0 

31.0 

Feb.  10.0 

20.0 
Ifar.    1.9 

11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
80.8 

May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Mean  Place 
Sec  a,  Tan  « 


/iAquaril. 
Mag.  4.8- 


Right 

AMSDSiDII. 


h     m 
20    48 


8 

17.089 
17.104 
17.152 
17.233 
17.345 

17.487 
17.657 
17.855 
18.078 
18.325 

18.592 
18.876 
19.173 
19.479 
19.784 

20.084 
20.372 
20.640 
20.881 
21.090 

21.260 
21.387 
21.470 


15 

48 

81 

112 

142 

170 
198 
223 
247 
267 

281 
207 
306 

305 
300 

288 
268 
241 
209 
170 

127 
83 


37 
21.507  — 

21.499     ® 

40 


21.450 
21.363 
21.245 
21.105 
20.950 

20.789 
20.632 
20.487 
20.361 
20.259 

20.186 
20.144 
20.136 


87 
118 
140 
156 
161 

157 
145 
126 
102 
73 

42 

8 


l>edfaM- 
tkm. 


-  9  16 


#/ 


73.6P 
74.03 
74.41 
74.68 
74.85 

74.86 
74.69 
74.32 
73.74 
72.93 

71.93 
70.72 
69.36 
67.87 
66.30 

64.69 
63.10 
61.56 
60.12 
58.81 

57.67 
56.71 
55.94 
55.36 
54.97 

54.77 

54.71  — 

54.79     ® 
21 

20 

36 


43 
38 
27 
17 
1 

17 
37 
58 
81 
100 

121 
136 
140 
157 
161 

150 
154 
144 
131 
114 

96 
77 
58 
39 
20 


55.00 

55.29 

55.65 
56.07 
56.52 
57.01 
57.52 

58.03 
58.53 
59.01 


42 
45 
40 
51 
51 

50 
48 


17.181 
1.013 


77.40 
-0.164 


j9lndl. 
Mag.  3.7 


Right 
Asotnsion. 


h     m 
20    48 

28.530 
28.509  — 
28.558  ^' 
28.674  "• 
28.854^** 

242 

29.096 
29.394 
29.744  ^ 


208 


30.140 
30.577 

31.047 
31.547 
32.064 
32.591 
33.118 

33.632 
34.122 
34.576 
34.983 
35.332 


306 
437 
470 


500 
517 
527 
527 
514 


490 
454 

407 
340 
280 


35.612  ^ 

206 

35.818 
35.943 
35.984  — 
35.944  *^ 

110 

35.825 

102 
252 
300 
333 
348 


35.633 
35.381 
35.081 
34.748 

34.400 
34.051 
33.720 
33.421 
33.168 

32.970 
32.836 
32.768 


340 
331 
200 

253 

108 


134 
68 


DedlDft- 
tion. 


-58  45 


It 


41.27 
38.96 
36.44 
33.81 
31.12 

28.42 
25.77 
23.23 
20.83 
18.64 


231 

252 
268 
260 
270 


265 
254 
240 
210 
107 


16.67 

14.98 
13.61 
12.58 
11.92 

11.65 
11.76 
12.25 
13.12 
14.34 

15.86 
17.63 
19.59 
21.68 
23.80 

25.88 
27.84 
29.57 
31.04 
32.14 


160 

137 

108 

66 

27 

11 

40 

87 

122 

152 

177 
106 
200 
218 
206 

106 
173 
147 
110 
68 


32.82 

33.08  — 
32.87  " 
32.21  ^ 
31.12  ^* 

150 

29.62 
27.78  ^" 
25.64^* 


+0.06 
+0.3 


+0.01 
-0.7 


29.396 
1.928 


38.12 
-1.648 


+0.09 
+0.3 


+0.07 
-0.7 


32  Vulpeouls. 
Mag.  5.2 


Right 
AsoensiDii. 


h     m 
20    51 

6.109 
6.086  — 
6.101   ** 
6.153   " 
6.242   " 

6.370 
6.533 
6.731 
6.960 
7.219 

7.502 
7.804 
8.119 
8.440 
8.760 

9.070 
9.364 
9.633 
9.872 
10.071 

10.229 

10.341 

10.404 

10.420  — 

10.389  *^ 
75 


128 


163 
198 
220 
250 
283 

302 
315 
321 
320 
310 


204 


230 
100 
158 


112 
63 


10.314 

10.201 

10.057 

9.887 

9.703 

9.510 
9.319 
9.137 
8.972 
8.829 

8.715 
8.632 
8.583 


113 
144 
170 
184 
108 

101 
182 
165 
143 
114 

83 
40 


DMllDft- 

tion. 


+27  44 


ti 


67.12 
64.94 
62.65 
60.36 
58.14 


218 
220 
220 
222 
203 


56.11 

54.34 
52.91 
51.91 
51.36 

51.31 
51.76 
52.69 
54.08 
55.88 

58.04 
60.48 
63.15 
65.95 
68.84 

71.73 
74.56 
77.27 
79.80 
82.11 

84.16 
85.90 
87.33 
88.40 
89.10 

89.41 
89.33 
88.86 
88.00 
86.77 

85.19 
83.34 
81.25 


177 

143 

100 

55 

5 

45 
03 

130 
180 
216 

244 
267 
280 
280 


283 
271 
253 
231 
206 

174 

143 

107 

70 

31 

8 

47 

86 

138 

158 

185 


6.450 
1.130 


56.14 
+0.526 


+0.05 
+0.S 


-0.02 


280  H^  Diaconis. 
Mag.  5.6 


Right 
Aaonsion. 


h  m 
20  51 


8 

11.73 
11.05 
10.59 


68 
46 


10.38  — 
10.41     ^ 

20 


10.70 
11.20 
11.93 
12.86 
13.94 

15.15 
16.43 
17.74 
19.05 
20.30 

21.45 
22.49 
23.39 
24.09 
24.62 


50 

73 

03 

108 

121 

128 
131 
131 
125 
115 

104 
00 
70 
53 
31 


24.93  ,, 
25.04  — 

24.94  ^^ 


24.62 
24.11 

23.40 
22.53 
21.52 
20.37 
19.13 

17.82 
16.47 
15.13 
13.82 
12.58 

11.46 

10.48 

9.67 


32 
51 
71 

87 
101 
115 
124 
131 

135 
134 
131 
124 
112 

08 
81 


DecUna- 
tion. 


+80   14 


If 


75.41 
72.66 
69.63 
66.39 
63.10 

59.87 
56.85 
54.15 
51.87 
50.11 


275 
303 
324 
329 
323 

302 
270 
228 
176 
118 


48.93   ., 

o7 
48.36  — 

48.43     ^ 

49.10  *^ 

50.35*" 

185 

52.20 


54.50 
57.26 
60.36 
63.69 

67.23 
70.89 
74.56 
78.17 
81.63 

84.91 
87.89 
90.54 
92.80 
94.60 

95.90 
96.68 
96.87  — 

96.46  *^ 

95.47  ^ 
158 

93.94 


230 
276 
310 
333 
354 

366 
367 
361 
346 
328 

208 
265 
226 
180 
130 


78 


91.85 
89.33 


209 

252 


18.445 
5.907 


57.55 
+5.822 


-0.05 


-0.26 
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Washiiv^n 
Mean  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
Mar.  1.9 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


vCygaL 
Mag.  4.0 


Bight 


h      m 
20    54 

8.561 
8.503 
8.491  — 
8.524  ^ 
8.604  ^ 


8.730 
8.901 
9.115 
9.368 
9.656 

9.973 
10.312 
10.666 
11.025 
11.382 

11.726 
12.049 
12.342 
12.598 
12.810 

12.974 
13.086 
13.143 


171 
214 
263 
288 

317 


339 
354 
3J» 
357 
344 

823 
298 
256 
212 
154 

112 
57 


Mean  Place 
Sec  a.  Tan  5 


13.146  — 

13.095   *^ 
99 

12.996 

141 
178 
208 
230 
287 

238 
231 
213 
191 
160 


12.855 
12.677 
12.469 
12.243 

12.006 
11.768 
11.537 
11.324 
11.133 

10.973 
10.848 
10.762 


125 
86 


Dedina- 
tton. 


+40  51 


rr 


30.21 
27.66 
24.95 
22.17 
19.43 

16.87 
14.55 
12.61 
11.11 
10.13 

9.70 

9.83 

10.52 

11.75 

13.48 

15.65 
18.20 
21.05 
24.13 
27.35 

30.63 
33.91 
37.11 
40.14 
42.99 

45.55 
47.81 
49.71 
51.21 
52.28 


255 
271 
278 
274 
256 


233 

194 

160 

98 

43 

13 

69 

123 

173 

217 

255 
285 

308 
322 
328 

328 
320 
303 
285 
256 

236 

190 

160 

107 

61 


a  OotantU. 
Mag.  5.2 


Right 
Aaoeasion. 


52.89 

53.03  — 

52.69  ^ 

51.87  ^ 

50.59  ^* 
172 

48.87 

211 
240 


46.76 
44.36 


9.161 
1.322 


16.76 
+0.865 


+0.04 
+0.3 


-0.04 
-0.7 


h     m 
20    54 


21 


s 
53.84 

53.63 
53.61  — 
63.74   ^^ 


64.04 

54.50 
65.09 
55.83 
56.67 
57.62 

58.65 
59.73 
60.85 
61.99 
63.12 

64.22 
65.27 
66.22 
67.08 
67.81 

68.38 
68.78 
69.01 
69.06 
68.91 

68.58 
68.08 
67.45 
66.69 
65.84 

64.94 
64.02 
63.12 
62.28 
61.54 

60.92 
60.46 
60.14 


30 

46 

50 
74 
84 
95 
103 

108 
112 
114 
113 
110 

105 
95 
86 
73 
57 

40 

23 

5 

15 
33 

50 
63 
76 
85 
90 

93 
90 
84 
74 
62 

46 
82 


I>ediiia- 
tion. 


-77  19 


ft 


68.94 
65.88 
62.62 
59.23 
55.81 

52.45 
49.21 
46.16 
43.36 
40.89 


306 

836 
339 
343 
336 


334 
305 
280 
247 
212 


38.77 
37.05 
35.77 
34.94 


172 
128 

83 


33 

34.61  — 
13 


34.74 
35.36 
36.42 
37.92 
39.80 


42.02 
44.50 
47.16 
49.91 
52.65 

55.28 
57.70 
59.81 
61.52 
62.76 


61 
107 
150 
188 
232 

248 

275 
274 
263 

242 

211 

171 

124 

71 


63.47   ^^ 

63.61  — 

63.15  *® 

62.13  '~ 

60.54^^ 
206 

58.46 

251 
285 


65.95 
53.10 


67.160 
4.560 


64.53 
-4.449 


+0.15 
+0.3 


+0.20 
-0.7 


7  Mioroaoopli. 
Mag.  4.7 


Right 
Aswnston. 


h      m 
20    56 


s 
19.449 
19.455 
19.500 
19.585 
19.706 

19.863 
20.052 
20.274 
20.526 
20.804 

21.107 
21.430 
21.768 
22.118 
22.468 

22.815 
23.149 
23.462 
23.747 
23.993 


6 

45 

85 
121 
157 

189 
222 
252 
278 
303 

323 
338 
850 
850 
347 

334 
313 
285 
246 
206 


24.198  ^3^ 

24.366  ,^ 

24.461  ^^ 

24.513  — 

24.511     ^ 
51 

24.460 

24.366 

24.231 

24.067 

23.884 


23.692 
23.501 
23.322 
23.164 
23.034 

22.936 
22.876 
22.855 


95 
134 
164 
183 
193 

191 
179 
158 
130 
98 

60 
21 


Declina- 
tion. 


-32  34 


n 


$1.03 
30.14 
29.09 
27.90 
26.60 

25.19 
23.70 
22.14 
20.63 
18.89 

17.27 
15.67 
14.15 
12.73 
11.46 

10.38 
9.50 
8.86 
8.47   ^, 
8.35  — 

13 

8.48 

8.84 

9.42 
10.21 
11.11 


89 
105 
119 
130 
141 


149 
156 
161 
164 
162 


160 
152 
142 
127 
108 


88 
64 
39 


12.11 
13.15 

14.17 
15.13 
15.97 

16.63 
17.12 
17.39 
17.44  — 

17.26   ^* 

88 

16.88 
16.29 
15.61 


36 

58 

79 

90 

100 

104 

102 

96 

84 

66 

49 
27 


60 

78 


19.631 
1.187 


30.68 
-0.639 


+0.07 
+0.3 


+0.03 
-0.7 


^CaprioonL 
Mag.  4.2 


Bight 


h    m 
21    1 

8 

23.684 


23.688 
23.727 
23.799 
23.902 

24.036 
24.201 
24.394 
24.616 
24.862 

25.131 
25.419 
25.724 
26.037 
26.354 

26.669 
26.971 
27.266 
27.516 
27.743 

27.932 
28.078 
28.178 
28.231 


89 

72 

103 

134 

165 
193 
221 
247 

269 


288 

805 
818 
817 
315 

802 
285 
260 
237 
189 

146 

100 

53 


28.237  — 
89 

28.198 


28.119 
28.007 
27.870 
27.715 

27.562 
27.390 
27.237 
27.101 
26.990 

26.908 
26.856 
26.837 


79 
113 
137 
155 
163 

162 
153 
136 
111 
8E3 

53 
18 


tin. 


-17  32 


t$ 


77.99 
77.96 
77.82 
77.65 
77.17 

76.66 
75.96 
76.13 
74.14 
72.98 

71.70 
70.30 
68.82 
67.30 
66.78 

64.30 
62.90 
61.62 
60.51 
59.68 

58.86 
58.34 
58.04 


t 

14 

37 


116 
138 

140 
148 
IS! 
1S3 
148 

140 
138 
Ul 


73 

53 
30 


57.93  — 
58.01    • 


58.24 
58.59 
59.05 
59.66 
60.08 

60.61 
61.10 
61.63 
61.91 
62.21 

62.41 
62.55 
62.69 


46 

51 
58 
68 

40 
tt 
88 

80 
20 

14 
4 


23.761 
1.049 


80.16 
-0.816 


+0.07 
+0.3 


+0.02 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tiiflitngton 
eanTune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
1.9 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Ctet.  7.3 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Mean  Place 
See  a,  Tan  5 


IM>I>«a 


<r  CygnL 

Mag.  4.3 


AMesakai. 


h     m 
21     14 

8 

13.583 
18.513 
1S.483  — 
13.495   " 
13.551  ^ 

101 


13.652 
13.798 
13.986 
14.215 
14.482 

14.781 
15.104 
15.447 
15.801 
16.156 

16.502 
16.834 
17.139 
17.412 
17.645 


IM 
188 
239 
207 
299 


823 
843 
854 
8S5 

846 

332 
805 
273 
233 
187 


17.832  ,^ 
136 

17.968 
18.053 
18.084  — 
18.064  ^ 

70 


17.994 
17.880 
17.728 
17.540 
17.341 

17.123 
16.901 
16.682 
16.475 
16.286 

16.124 
15.992 
15.897 


114 
152 
182 
205 
218 


222 
219 
907 
180 
162 


132 
05 


DecUna- 
tion. 


+39    3 


// 


31.43 
29.07 
26.50 
23.85 
21.22 

18.71 
16.42 
14.47 
12.93 
11.86 

11.32 
11.34 
11.89 
12.98 
14.56 

16.59 
19.00 
21.72 
24.70 
27.82 

31.03 
34.27 
37.44 
40.47 
43.33 

45.94 
48.27 
50.25 
51.85 
53.05 


236 
257 
265 
263 
251 


229 
195 
154 
107 
54 


2 

55 

109 

158 

108 

241 

272 
298 
812 
321 

824 
317 
303 
286 
261 

283 

108 
160 
120 

n 


53.82 
54.13  — 
63.97   *• 
53.35  •^ 
52.27  ^* 

151 

50.76 
48.87  ^® 
46.65"* 


14.011 

1.288 


17.18 
•fO.812 


+0.05 
+0^ 


^.04 
-0.7 


6^  Mlcroaoopli. 
Mag.  4.9 


Right 
Asoensloii. 


h  m 
21  15 

34.731 

34.708  — 

34.727  ^* 

34.789  ^ 

34.892  ^^ 
145 


35.037 
35.219 
35.440 
35.696 
35.984 

36.302 
36.645 
37.008 
37.386 
37.771 

38.154 
38.527 
38.880 
39.206 
39.492 

39.734 
39.928 
40.062 
40.139 
40.157 

40.118 
40.027 
39.891 
39.717 
39.518 

39.303 
39.085 
38.875 
38.682 
38.515 

38.882 
38.287 
38.233 


182 
221 
256 
288 
318 

343 
863 
878 
885 
883 

373 
353 
326 
286 
242 


194 

134 

77 

18 

39 

91 
136 
174 
199 
215 

218 
210 
193 
167 
133 

95 
54 


DedlDA- 
tkm. 


-41    8 


// 


132 
154 
171 
185 
195 


72.13 
70.81 
69.27 
67.56 
65.71 

63.76 
61.73 
59.66 
57.59 
55.54 

53.57 
51.70 
49.97 
48.44 
47.13 

46.08 
45.32 
44.86   ^^ 
44.72  — 
44.90   ** 

48 

45.38 
46.15 
47.16 
48.39 
49.76 


203 
207 
207 
205 
197 

187 
173 
153 
181 
106 


76 
46 


51.22 
52.70 
54.14 
55.46 
56.59 

57.51 
58.14 
58.47 


58.49  — 
58.19  ^ 

62 


77 
101 
123 
137 
146 

148 
144 
132 
113 
92 

63 
33 


57.57 

56.68 
55.53 


89 
115 


84.975 
1.328 


69.83 
-0.874 


+0.06 
+0.8 


+0.04 
-0.7 


aCephei. 
Mag.  2.6 


Rifl^ 


h     m 
21    16 


8 

37.44 
37.23 
37.10 
37.03 
37.05 

37.15 
37.34 
37.60 
37.94 
38.34 

38.79 
39.29 
39.81 
40.34 
40.87 

41.38 
41.86 
42.29 
42.67 
42.98 

43.21 
43.36 
43.44 
43.44 
43.36 

43.20 
42.96 
42.67 
42.34 
41.96 

41.55 
41.13 
40.70 
40.29 
39.90 

39.54 
39.23 
38.98 


21 

13 

7 

2 

10 

19 
26 
34 
40 
45 

50 
52 
53 
53 
51 

48 
43 
88 
81 
28 

15 
8 

0 

8 

16 

24 
20 
S3 
88 
41 

42 
43 
41 
89 
86 

81 
25 


tiOD. 


+62  14 


// 


49.51 
46.88 
43.93 
40.79 
37.59 

34.44 
31.49 
28.84 
26.60 
24.86 


263 
295 
314 
820 
815 


296 
265 
234 

174 
118 

23.68 
23.10  — 
23.16     • 
23.83  •^ 
25.09  *** 

181 


26.90 
29.21 
81.95 
35.03 
38.39 

41.94 
45.59 
49.27 
52.89 
56.38 

59.66 
62.67 
65.35 
67.63 
69.47 


231 

274 
306 
336 
355 


365 
368 
362 
349 
328 

301 
268 


184 
134 


70.81  ,^ 
71.62  ^ 
71.87  — 
71.54  ^ 
70.64  ^ 

146 

69.18 


67.21 
64.79 


197 
242 


38.892 
2.148 


S1.36 
+1.900 


+0.03 
+0.S 


-0.10 


I  Capiicomi. 
Mag.  4.3 


Right 
AsocDslou. 


h     m 
21     17 

8 

44.325 

44.314  — 

44.336  " 

44.390  " 

44.476  ^ 
117 


44.593 
44.740 
44.917 
45.124 
45.357 

45.616 
45.896 
46.195 
46.505 
46.822 

47.139 
47.446 
47.739 
48.007 
48.247 


147 
in 

207 
233 
359 

280 
399 

310 
317 
317 

307 
393 
368 
340 
303 


48.449  ,^ 
48.609,,^ 

^•724  ''^ 
48.793 
48.814  — 

34 


48.790 
48.726 
48.627 
48.500 
48.353 

48.196 
48.037 
47.884 
47.746 
47.629 

47.536 
47.473 
47.441 


64 

99 

127 

147 

157 

150 
153 
138 
U7 
93 


63 
33 


DeoUna- 
tkni. 


-17   10 


// 


46.81 
46.79 
46.66 
46.40 
46.00 

45.46 
44.75 
43.88 
42.84 
41.63 

40.28 
38.81 
37.26 
35.66 
34.05 

32.47 
30.98 
29.61 
28.40 
27.38 

26.57 
25.98 
25.61 


2 
13 
» 
40 
54^ 

71 

87 

104 

131 

135 

147 
155 
160 
161 
158 

149 
137 
121 
102 
81 

50 
37 


25.47  ^ 

25.51     * 
38 

25.74 
26.09 
26.56 
27.10 
27.67 

28.24 
28.79 
29.29 
29.72 
30.07 

30.33 
30.50 
30.59 


35 
47 
34 

57 
57 

55 

50 
48 
85 
36 

17 
9 


44.339 
1.047 


48.86 
-0.309 


+0.07 


+0.02 


490 


APPAKENT  PLACES  OT  STABS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


aahincton 
BUI  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
Mar.  1.9 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


IPegaiL 
Hag.  4.2 


Ri^ 


h     m 
21    18 


33 


s 
20.304 

20.271 
20.269  — 
20.302  ^ 
20.368  ^ 

99 


120.467 
20.601 
20.768 
20.968 
21.197 

21.454 
21.733 
22.029 
22.338 
22.651 

22.961 
23.259 
23.540 
23.793 
24.015 

24.200 
24.342 
24.439 
24.491 
24.497 

24.460 
24.385 
24.276 
24.142 
23.989 

23.824 
23.658 
23.497 
23.347 
23.214 

23.104 
23.019 
22.965 


Mean  Place 
Sec  6,  Tan  a 


134 
167 

aoo 

329 

257 


279 
296 
309 

313 
310 


298 
281 
2&3 
222 
185 


142 
97 
52 

J5 
37 

75 
09 
34 
53 
65 

66 
61 
50 
33 
10 

85 
54 


DecUna- 
tion. 


+19  27 


// 


173 
182 
183 
177 
161 


36.65 
34.92 
33.10 
31.27 
29.50 

27.89 
26.49 
25.41 
24.67  ^ 
24.34  — 

9 


24.43 
24.95 
25.89 
27.23 
28.93 


140 

108 

74 


30.93 
33.17 
35.59 
38.12 
40.72 

43.29 
45.80 
48.19 
50.41 
52.41 

54.19 
55.70 
56.91 
57.84 
58.45 

58.73 
58.71 
58.35 
57.68 
56.72 

55.48 
54.01 
52.34 


62 

•4 

134 

170 

200 

224 
242 
263 
260 
257 

251 
239 
222 
200 
178 

151 

121 

93 

61 

28 


2 

36 

67 

06 

124 

147 
167 


20.412 
1.061 


26.34 
+0.353 


7  Pavonis. 
Mag.  4.3 


Rigbt 


h     m 
21    19 


s 
44.64 
44.52 
44.49 
44.54 
44.66 

44.87 
45.15 
45.51 
45.94 
46.42 

46.95 
47.53 
48.14 
48.77 
49.41 

50.04 
50.66 
51.24 
51.77 
52.24 

52.62 
52.92 
53.13 
53.24 
53.24 

53.14 
52.94 
52.66 
52.32 
51.91 

51.47 
51.02 
50.57 
50.14 
49.76 

49.44 
49.18 
49.01 


DecUna- 
tioii. 


-65  43 


// 


12 
3 

5 
12 
21 

28 
36 
43 
48 
53 

58 
61 

634 

64 

63 

62 
68 
53 
47 
38 

30 
21 
11 
0 
10 

20 
28 
34 
41 
44 

45 
45 
43 
38 
32 

26 
17 


67.36 
64.83 
62.05 
59.06 
55.96 

52.82 
49.69 
46.67 
43.78 
41.11 

38.69 
36.57 
34.81 
33.43 
32.47 

31.94 


31.87  — 

32.24  ^^ 

33.05  ®^ 

34.27  *** 
158 

35.85 


2S3 
278 
399 

310 
314 


313 
302 
289 
267 
342 


213 

176 

138 

96 

53 


190 
216 
233 
342 
342 


37.75 
39.91 
42.24 
44.66 

47.08 
49.41 
51.53 
53.38 
54.86 

55.90 
56.46 


56.51  — 

56.02  ** 

55.03  ^ 

148 

53.55 


338 
212 
185 
148 
104 


56 


51.63 
49.34 


192 
229 


45.864 
2.433 


62.02 
-2.218 


+0.05 
+0.3 


-0.02 
-0.6 


+0.10 

1+0.3 


+0.11 
-0.6 


f  Caprloomi. 
Mag.  3.9 


Riglit 


h      m 
21    22 

2*726   ^^ 

2.710  — 

2.728   ^* 

2.778  ^ 

2.862  ** 
116 

2.978 

3.125 

3.304 

3.513 

3.750 

4.014 
4.301 
4.608 
4.927 
5.253 

5.580 
5.899 
6.202 
6.483 
6.732 

6.944 
7.114 
7.237 
7.312 
7.338  — 

21 


147 
179 
209 
237 
364 


387 
807 
819 
826 
837 


319 
803 
381 
349 
313 


170 

123 

75 


7.317 
7.254 
7.154 
7.024 
6.874 


6.710 
6.545 
6.386 
6.240 
6.115 


6.014 
5.944 
5.904 


63 

100 
130 
150 
164 

165 
159 
146 
125 
101 

70 
40 


DacUna- 
tion. 


-22  45 


ff 


45.61 
45.29 
44.83 
44.23 
43.47 

42.67 
41.62 
40.32 
39.00 
37.56 

36.02 
34.40 
32.75 
31.12 
29.53 

28.04 
26.67 
25.49 
24.49 
23.73 

23.20 

22.92 

22.87  -^ 

23.05  " 
86 

53 


32 
46 
60 
76 
90 

105 
130 
133 
144 
154 

163 
165 
163 
159 
149 

137 

118 

100 

76 

53 


38 


23.41 

23.94 
24.59 
25.32 
26.08 
26.82 

27.51 
28.13 
28.63 
29.01 
29.24 

29.33 
29.27 
29.06 


^CjgBL 
Mag.  6.3 


Rlglit 


65 
73 
76 
74 
69 

63 
50 
38 
23 
0 

6 
31 


2.752 
1.084 


46.43 
-0.420 


+0.07 
+0.8 


+0.02 
-0.6 


h     m 
21    26 

27*041  ^^ 
26.932 
26.868 
26.851  — 
26.884  ^ 

84 


137 
188 
235 

379 
317 

849 
873 
885 


26.968 
27.105 
27.293 
27.528 
27.807 

28.124 
28.473 
28.845 
29.230 
29.618 

30.001 

30.366 

30.704 

31.007 

31.267 

210 

31.477  ^^ 

31.633 

31.732  ^^ 

31.772  — 

31.756  ^* 
70 

31.686 


888 


865 
838 

803 


31.566 
81.403 
31.204 
30.979 

30.735 
30.481 
30.228 
29.963 
29.764 

29.551 
29.378 
29.240 


130 
163 

190 
226 
344 

354 
353 
345 


178 
138 


DwHai. 


+46  10 


/# 


74.96 
72.59 
69.93 
67.12 
64.29 

61.53 
68.98 
66.73 
64.87 
63.49 


281 


271 


225 
181 

138 


62.64  ^ 
62.36-- 
62.64  " 
63.60 


140 
1» 


270 


840 


815 


64.90 

66.78 
69.10 
61.80 
64.79 
68.00 

71.34 
74.74 
78.13 
81.43 
84.58 

87.60 
90.14 
92.47 
94.41 
96.94 

97.01  0 
97.60  9 
97.69  — 
97.27  „ 
96.85 

93.09 
90.86 


194 
153 
107 


141 


185 


27.667 
1.444 


68.76 
+1.042 


+0.04 
+0.8 


-0.06 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W) 


■an  Tune. 


/}A4iiaziL 
Mag.  3.1 


Ril^t 


JftH.      1.1 
11.1 

21.1 

81.0 

Feb.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.7 

29.6 

July    9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Mean  Place 
Sec  6,  Tan  a 


D^a,  D»a 

IM,  D«a 


h  m 
21  27 

17.800  ^ 
17.780  — 
17.791  " 


17.830 
17.900 

17.999 
18.130 
18.291 
18.480 
18.698 

18.941 
19.208 
19.493 
19.791 
20.098 

20.404 
20.703 
20.988 
21.251 
21.486 

21.686 
21.846 
21.963 
22.035 


70 
W 

131 
101 
189 
218 
343 

967 
385 

398 
307 
306 


399 

385 
363 
335 
300 


100 

117 

73 


22.063  — 
15 


22.048 
21.993 
21.906 
21.790 
21.656 


21.510 
21.361 
21.217 
21.084 
20.970 

20.875 
20.807 
20.766 


65 

87 
116 
134 
146 

149 
144 
133 
114 
95 

68 
41 


tkm. 


/SCcfhei. 
Mag.  3.3 


RJglit 


-  5  55 


// 


37.11 
37.67 
38.19 
38.60 
38.89 

39.03 
38.97 
38.69 
38.18 
37.42 

36.43 
35.20 
33.78 
32.19 
30.48 

28.71 
26.91 
25.14 
23.44 
21.86 

20.43 
19.19 
18.15 
17.31 
16.69 

16.27 

16.05 

16.00  — 

16.11   ^^ 
25 

34 


66 

53 
41 
30 
14 

6 
38 
51 
76 
99 

133 
143 
159 
171 
177 

180 
177 
170 
158 
143 

134 

104 
84 
62 
42 

33 


16.36 

16.70 
17.15 
17.66 
18.22 
18.82 

19.45 
20.08 
20.70 


45 
51 
56 
60 
63 

63 
62 


h      m 
21    27 


17.762 
1.005 


41.62 
-0.104 


-kO.06 
+0.3 


+0.01 
-^.6 


8 

35.08 
34.74 
34.47 
34.32 
34.28 

34.36 
34.56 
34.87 
35.28 
35.80 

36.38 
37.02 
37.70 
38.40 
39.10 

39.78 
40.41 
40.98 
41.47 
41.89 

42.20 
42.41 
42.51 
42.50 
42.39 

42.18 
41.88 
41.47 
41.01 
40.49 

39.92 
39.33 
38.72 
38.11 
37.58 

36.99 
36.50 
36.10 


34 

27 
15 

4 

8 

90 
81 
41 
52 

58 

64 
68 
70 
70 
68 

63 

57 
49 
42 
81 

21 
10 

1 

11 
21 

30 
41 
46 
52 
57 

59 
61 
61 
58 
54 

49 
40 


DecUna- 
tlon. 


+70  12 


ft 


37.62 
35.10 
32.24 
29.11 
25.86 

22.62 
19.52 
16.67 
14.20 
12.20 


852 


813 
825 
834 


310 

385 

347 

300 

147 

10.73   ^ 

9.88^ 

9.63  — 

10.01  ^ 

11.01  ^~ 

157 


(Aquaiii. 
Mag.  4.8 


RJglit 


12.58 
14.67 
17.23 
20.18 
23.44 

26.95 
30.60 
34.83 
38.05 
41.68 

45.14 
48.38 
51.31 
53.86 
55.99 


309 

356 
395 
836 
351 


865 
373 
373 
863 
346 

324 
393 
355 
313 
165 


^7-W  n3 
58.77  ^ 

59.32  — 

59.27     * 

58.65  ^ 

132 

57.43 

55.66  ^^^ 
53.39^ 


87.302 
2.954 


17.78 
+2.779 


h.     m 
21    33 

26.541 

26.518  — 

26.522    * 
35 

66 
95 


+0,02 
+0^ 


-0.15 
-^.6 


26.557 
26.623 

26.718 
26.843 
26.999 
27.184 
27.399 

27.640 
27.904 
28.188 
28.486 
28.794 

29.103 
29.405 
29.695 
29.963 
30.204 

30.411 
30.578 
30.702 
30.782 


125 
156 
185 
315 
341 

364 
984 

998 

808 
809 

802 

990 
968 
941 
907 

167 

124 

80 


34 

30.816  — 
9 


30.807 
30.760 
30.676 
30.564 
30.433 


30.289 
30.141 
29.997 
29.863 
29.746 

29.650 
29.579 
29.534 


47 

84 

112 

131 

144 

148 
144 
134 
117 
96 

71 
45 


Dedioa- 
tion. 


-  8  12 


// 


61.21 
61.66 
62.04 
62.30 


45 
38 
26 


62.44  — 

2 


62.42 
62.21 
61.80 
61.16 
60.29 


59.20 
57.91 
56.44 
54.81 
53.10 

51.33 
49.57 
47.84 
46.22 
44.72 

43.39 
42.26 
41.33 
40.63 
40.13 

39.85 
39.75 
39.81 
40.03 
40.36 

40.77 
41.25 
41.78 
42.34 
42.90 

43.47 
44.01 
44.52 


21 

41 

64 

87 

109 

139 
147 
163 
171 
177 

176 
173 
162 
150 
133 

113 
93 
70 
50 
28 

10 

6 
22 
33 
41 

48 
53 
56 
56 
57 

54 

51 


TiCygni. 
Mag.  5.1 


Risbt 
Aaomkm. 


26.480 
1.010 


65.17 
-0.144 


h     m 
21    33 


8 

41.782 
41.689 
41.636 


93 

53 


41.623  — 
41.665  ^ 

77 

41.732 


122 

160 
212 
253 

288 


+0.06 
+0.3 


+0.01 


41^854 
42.023 
42.235 
42.488 

42.776 
43.095 
43.436 
43.798 
44.155 

44.514 
44.850 
45.188 
45.475 
45.729 

45.940 
46.101 
46.210 
46.267 
46.270  — 

46 

46.224 
46.131 
45.997 
45.830 
45.639 


319 
341 
357 
362 
359 


345 
324 
293 
354 
211 


161 

100 

57 


45.429 
45.211 
44.993 
44.783 
44.586 

44.409 
44.261 
44.144 


93 
134 
167 
191 
210 

218 
218 
210 
197 
177 

148 
117 


Declina- 

tlOQ. 


+40     2 


// 


347 
261 


354 


236 
306 

167 

138 

71 


18 

37 

91 

148 

186 


363 


72.13 

69.88 
67.41 
64.80 
62.17 

59.63 
57.28 
55.22 
53.55 
52.33 

51.62 
51.44 
51.81 
52.72 
54.14 

56.00 
58.28 
60.90 
63.79 
66.87 

70.07 
73.31 
76.52 
79.64 
82.59 

85.33 

87.80 
89.95 
91.74 
93.14 

94.12 
94.64 
94.69  — 
94.28  ^ 
93.39  "* 


890 


834 
831 
818 
306 
374 

347 
316 
170 
140 
96 


53 


13S 


92.06 
90.32 
88.23 


174 


42.098 
1.306 


56.72 
+0.841 


+0.05 


-0.04 
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APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Feb. 


Mar. 


Jan.  1.1 
11.1 
21.1 
31.0 
10.0 

20.0 
2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

liay  10.8 
20.7 

30.7 

June    9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Mean  Place 
Sec  3,  Tan  a 


7  Capricoml. 
Mag.  3.8 


Afloension. 


h      m 
21    35 

s 
36.380   25 
36.356  — 
36.359     * 

36 
67 
97 


36.395 
36.462 

36.559 
36.688 
36.848 
37.037 
37.257 

37.504 
37.774 
38.065 
38.373 
38.688 

39.007 
39.321 
39.620 
39.900 
40.151 

40.368 

40.544 

40.676 

40.768   33 

40.801  — 
6 

40.796 


129 
160 
189 
220 
347 


270 
291 
308 
315 
319 


314 
299 
280 
251 
217 


176 
132 

87 


40.748 
40.664 
40.549 
40.413 

40.264 
40.110 
39.958 
39.818 
39.696 

39.594 
39.519 
39.472 


47 

84 

115 

136 

149 


164 
152 
140 
123 
101 


75 
47 


Declina- 
tion. 


-17     1 


// 


41.G7 
41.67 
41.54 
41.27 
40.86 

40.29 
39.54 
38.62 
37.52 
36.26 

34.85 
33.32 
31.G8 
29.99 
28.30 

26.64 
25.06 
23.60 
22.30 
21.20 

20.31 
19.66 
19.24 


0 
13 
27 
41 
57 

75 

92 

110 

126 

141 

153 
164 
169 
160 
166 

158 
146 
130 
110 
80 

65 
42 


18 

19.06  — 
19.08     ^ 

22 


19.30 
19.67 
20.17 
20.75 
21.38 

22.01 
22.63 
23.20 
23.69 
24.11 

24.42 
24.63 
24.72 


37 
50 
58 
63 
63 

62 
57 
49 
42 
31 

21 
9 


86.330 
1.046 


43.54 
-0.306 


+0.07 
-hO.3 


•fO.02 
-0.6 


6  Pegaii. 
Mag.  2.5 


Ri^t 
Ascemion. 


h 
21 


m 
40 


12^506  ^^ 
12.466  ^, 
12.456  — 
12.476  ^ 
12.524   ^ 

81 


12.605 
12.718 
12.862 
13.039 
13.247 

13.482 
13.743 
14.023 
14.320 
14.626 

14.932 
15.232 
15.520 
15.786 
16.023 


113 
144 
177 
208 
235 


261 
280 
297 
306 
306 


300 
288 
265 
238 
203 


16.226 

165 

16.391  ,^ 

122 

16.513   ^ 
78 

16.591   ,, 

34 

16.625  — 

8 


16.617 
16.571 
16.489 
16.380 
16.251 

16.108 
15.960 
15.813 
15.675 
15.551 

15.446 
15.362 
16.304 


46 

82 

109 

129 

143 


148 
147 
138 
124 
106 


83 
68 


Declina- 
tion. 


+  9  30 


// 


19.26 
18.00 
16.72 
15.45 
14.27 

13.23 
12.39 
11.81 
11.54 
11.58 

12.00 
12.76 
13.86 
15.26 
16.94 

18.85 
20.92 
23.10 
25.33 
27.56 

29.74 
31.79 
33.71 
35.45 
36.97 

38.28 
39.34 
40.15 
40.72 
41.04 

41.13 
40.98 
40.62 
40.04 
39.25 

38.29 
37.17 
35.96 


126 
128 
127 
118 


104 
84 
58 

4 
42 

76 
110 
140 
168 
191 

207 
218 
223 
223 
218 

205 
192 
174 
152 
131 

106 

81 

57 

32 

9 

15 
36 
58 
79 
96 

112 
122 


11  Cephel. 
Mag.  4.8 


12.446 
1.014 


10.84 
+0.167 


+0.06 
1+0^ 


-0.01 
-0.6 


Rll^t 
AaotDBkm. 


h      m 
21    40 


8 

42.31 
41.91 
41.60 
41.41 
41.34 

41.38 
41.54 
41.83 
42.22 
42.72 

43.30 
43.96 
44.64 
45.36 
46.09 

46.80 
47.47 
48.09 
48.63 
49.09 

49.44 
49.69 
49.84 
49.88 
49.80 

49.61 
49.33 
48.96 
48.52 
48.00 

47.42 
46.82 
46.20 
45.58 
44.98 

44.40 
43.88 
43.42 


40 

31 

19 

7 

4 

16 
29 
39 
50 

58 

65 

69 
72 
73 
71 

6; 

62 
64 
46 
35 

25 

15 

4 

8 
19 

28 
37 
44 
52 

58 

60 
62 
62 
60 

58 

12 
46 


Declina- 
tkm. 


+70  56 


// 


38.36 
36.00 
33.25 
30.20 
27.00 

23.77 
20.64 
17.72 
15.16 
13.02 


236 
275 
305 
320 
323 

313 
292 
256 

214 

161 


11-^1  102 
10.39  ^3 

9.96  — 

10.16   ^ 

10.97   ** 

140 

12.37 

194 
242 
283 
316 
345 


14.31 
16.73 

19.56 
22.72 

26.17 
29.78 
33.51 
37.25 
40.93 

44.47 
47.81 
50.87 
53.57 
55.88 


361 
373 
374 
368 
364 


834 
306 
270 
231 
183 


^^•71  132 

59.03   ^^ 
59.79 
59.96  — 
59.53   ^ 

102 

58.51 


56.92 
54.81 


150 
211 


44.390 
3.063 


17.60 
+2.896 


+0.02 
+0.3 


-0.16 
-0.6 


8  CapilooKBi. 
Mag.  3.0 


Rii^ 


h      m 
21    42 


31 


121 
168 
182 
214 
241 


967 


8 

34.401 
34.370 

04.00o  "~~ 

34.396  ® 

34.456  ^ 

80 

34.644 
34.665 
34.818 
35.000 
36.214 

35.455 
35.722 
36.010 
36.316 
36.631 

36.950 
37.266 
37.566 
37.850 
38.105 

38.326 
38.507 
38.646 
38.739 
38.786 


315 
319 

816 
801 
284 
256 
220 

18a 

130 
ttS 
46 
0 


41 

78 
100 


38.785 
38.744 
38.666 
38.557 
38.426  "^ 

145 

38.281 

38.129  *" 

37.980  *^ 

37.839  "^ 

37.716  *^ 
104 

37.612 
37.638 
37.480 


7» 
68 


84.325 
1.048 


tkn. 


-16  29 
// 

41.88 

41.92  — 

41.84    * 
21 

88 

61 


41.60 
41.22 

40.68 
39.95 
39.06 
37.97 
36.71 

36.30 
33.75 
32.10 

ao^ 

28.66 

26.97 
26.36 
23.85 
22.51 
21.37 

20.44 
19.75 
19.28 
19.07 
19.06-^ 


n 


lO 
iss 

141 

156 
166 
171 

m 

169 

161 
151 
134 
114 


69 
41 
21 


19.26 
19.61 
20.10 
20.69 
21.33 

21.96 
22.62 
23.22 
23.76 
24.21 

24.67 
24.82 
24.96 


40 
69 
64 
66 

64 

60 
64 

46 

M 

25 
14 


+0.06 
+0.3 


43.77 
-0.296 

+0.02 
-41.6 
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APPARENT  PLACES  OT  STARS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wadiington 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


79  Draconlt. 
Mag.  6.6 


Right      I    Declina- 
Aaooision.  I      tion. 


h      m 
21    51 


Mean  Place 
Sec  a,  Tan  d 


8 

48.41 
47.92 
47.53 
47.26 
47.13 

47.13 
47.27 
47.56 
47.97 
48.50 

49.13 
49.84 
50.62 
51.43 
52.24 

53.05 
53.80 
54.51 
55.14 
55.68 

56.11 
56.42 
56.60 
56.67 
56.62 

56.43 
56.15 
55.76 
55.27 
54.71 

54.08 
53.39 
52.68 
51.97 
51.26 

50.58 
49.96 
49.42 


49 

S9 

37 

18 

0 

14 
39 
41 
68 
63 

71 
78 
81 
81 
81 

75 
71 
03 
54 
43 

31 

18 

7 

5 
19 

28 
89 
49 
56 
63 

69 
71 
71 
71 
68 

62 
54 


+73  19 


// 


29.72 
27.49 
24.84 
21.86 
18.69 

15.45 

12.27 

9.29 

6.60 

4.33 


823 
265 
398 
317 
324 


318 


237 
177 


2-^131 

1-35    62 
0.73  — 

0.74     * 

1.36  ^ 

120 

2.56 


20 

Mag.  5.7 


4.33 

6.60 

9.30 

12.38 

15.73 
19.31 
23.01 
26.76 
30.49 

34.11 
37.55 
40.73 
43.60 
46.07 

48.09 

49.60 

50.56 

50.94  — 

50.72  " 
88 

49.89 


177 
237 
370 
306 
335 

358 
370 
375 
373 
362 

344 

318 
287 
347 
303 


151 
96 


48.47 
46.52 


143 
195 


50.682 
3.485 


8.01 
-f3.338 


Right 
Ascension. 


h      m 
21    57 


8 

8.692 
8.637 


55 


37 

8.610  — 

8.611  ^ 


8.643 

8.705 
8.799 
8.928 
9.090 
9.284 

9.510 

9.764 

10.040 

10.334 

10.641 

10.951 
11.256 
11.552 
11.829 
12.079 

12.296 
12.475 
12.614 
12.708 
12.758 

12.765 
12.732 
12.664 
12.567 
12.446 

12.311 
12.167 
12.021 
11.881 
11.751 

11.638 
11.543 
11.471 


S3 
63 

94 
139 
163 
194 
326 

354 
376 
394 

807 
810 

805 
396 
377 
360 
317 

179 

139 

94 

50 

7 


33 
68 
97 
31 
85 

44 

46 
40 
30 
13 

95 
72 


Declina- 
tion. 


+  12  43 


// 


62.43 
61.12 
59.74 
58.36 
57.03 


131 
138 
138 
133 
130 


^•83  101 
54.82  „ 

54.06 

53.59   .g 

53.47  — 

34 

53.71 


54.32 
55.28 
56.59 
58.21 

60.07 
62.15 
64.34 
66.67 
69.00 

71.30 
73.53 
75.62 
77.55 
79.27 

80.78 
82.04 
83.06 
83.81 
84.31 

84.54 
84.52 
84.24 
83.74 
82.99 

82.05 
80.91 
79.64 


61 

96 

131 

163 

186 

308 
319 
338 


330 


333 
309 
193 
173 
151 

136 

102 

75 

60 


2 

28 
50 
75 
94 

114 
127 


€lndi. 

Mag.  4.7 


8.560 
1.025 


52.90 
+0.226 


Right 
Ascension. 


h      m 
21    57 


121 
64 


8 

9.803 
9.682 
9.618 


9.611  — 
9.664  ^ 

110 


9.774 

9.942 

10.166 

10.445 

10.775 

11.152 
11.571 
12.027 
12.511 
13.014 

13.525 
14.033 
14.526 
14.991 
15.416 

15.788 
16.101 
16.343 
16.511 
16.599 

16.609 
16.544 
16.408 
16.211 
15.966 

15.686 
15.385 
15.077 
14.778 
14.499 

14.253 
14.048 
13.891 


168 


379 
330 
377 

419 
456 

484 

608 
611 

608 

493 
465 
435 
373 

313 
343 
168 


10 


65 

136 
197 
345 
380 

801 
806 


379 
346 

305 
157 


Declfam- 

tiOQ. 


-57    6 


// 


183 
316 
343 
364 

378 


376 


76.62 
74.79 
72.63 
70.20 
67.56 

64.78 
61.92 
59.03 
56.18 
53.42 

50.82 
48.42 
46.28 
44.44 
42.95 

41.85^ 
41.16  ^ 
40.90  — 
41.08  " 
41.68  ^ 

103 

42.70 


340 
814 
184 
149 
110 


139 

173 
199 


44.09 
45.82 
47.81 
50.01 

52.32 
54.66 
56.93 
59.03 
60.90 

62.43 

63.58 

64.28 

64.52  — 

64.28  ^ 
73 

63.56 


831 


334 
837 
310 
187 
163 

116 

70 


aAqvaxii. 
Mag.  3.2 


Right 


62.39 
60.83 


117 
166 


h    m 
22    1 


47 


8 

37.639 
37.692 
87.670  — 
37.674  * 
37.008  •* 

63 


93 
136 

ua 


37.671 
37.764 
87.890 
88.048 
38.238** 

119 

38.466 
38.702 
38.972 
39.281 
39.583 

39.870 
40.176 
40.471 
40.750 
41.004 


947 
970 


307 


379 
954 


10.319 
1.842 


70.29 
-1.547 


41.228 
41.413  ^^ 
41.559  **• 
41.662  *® 
41.721  •• 

16 

41.737  ~ 
41.714  ** 
41.664  ^ 
41.586  " 
41.463 

41.326 
41.188"^ 
41.050** 
40.917  "• 

191 


119 


40.798 

40.889 
40.801 
40.638 


107 


Declins- 
tkn. 


-  0  42 


/# 


43.89 
44.66 
45.40 
48.05 
48.61 


71 


41 


47.02 
47^- 
47  JO    ' 
48.88  '^ 
48.39  ^ 


46.56 
44.46 
43.13 
41.68 
39.83 

87.97 
38.02 
34.06 
32.11 
30.24 

28.49 
26.91 
26.50 
24.32 
23.34 

22.80 
22.07 
21.76  „ 
21.84- 
21.69    * 


IN 

m 

167 
171 

186 

U5 
W 
IM 
tf7 

m 


141 
118 

96 
74 

5S 

31 


21.92 
22.27 
22.75 
23.33 
24.01 

24.74 
26.61 
28.31 


ss 

48 

» 

66 
78 

77 


37.468 
1.000 


49.78 
-0.012 


I>f«,D«a 


+0.01 


-0.19 
-0.6 


+0.06 
+0.3 


-0.01 
-0.5 


+0.08 

i+o.a 


+0.09 


+0.08 
+0J 


0.80 
-0.6 


APPARENT  PLACES  OE  STARS,  1919, 
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Washinctoii 
HMATime. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


I  Aquazll. 
Kag.4.4 


Asoenalon. 


Mar. 


20.0 
2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.3 

.  27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


h    m 
22    2 


8 

4.010 
3.962 


48 


3.942  — 
3.950    * 


3.987 

4.054 
4.153 
4.283 
4.446 
4.639 

4.864 
5.117 
5.393 
5.688 
5.998 

6.314 
6.629 
6.934 
7.224 

7.487 

7.721 
7.917 
8.071 
8.180 
8.244 

8.263 
8.240 
8.179 
8.088 
7.970 

7.836 
7.694 
7.550 
7.411 
7.283 

7.174 
7.084 
7.019 


87 
«7 

99 
130 
103 
193 
22S 

353 
376 
395 
310 
316 

815 
805 
390 
363 
334 

196 

154 

109 

64 

19 

33 

61 

91 

118 

134 

143 
144 
189 
138 
109 

90 
65 


DecUna- 
tton. 


-14  15 


// 


45.42 
45.58 
45.61 
45.50 
45.23 

44.79 
44.16 
43.34 
42.32 
41.10 

39.71 
38.16 
36.47 
34.70 
32.89 

31.09 
29.33 
27.68 
26.17 
24.85 

23.73 
22.84 
22.21 
21.81 


16 

3 

11 
37 
44 

68 

83 

102 

133 

189 

155 
169 
177 
181 
180 

176 
165 
151 
132 
113 

89 
63 
40 


20  Cephei. 
Mag.  5.4 


Aaocnskm. 


21.65  — 

4 


21.69 
21.95 
22.35 
22.87 
23.47 


24.13 
24.79 
25.44 
26.04 
26.58 

27.04 
27.41 
27.66 


36 
40 
52 
60 
66 

66 

66 
60 
54 
46 

37 
35 


h  m 
22  2 

8 

31.91 
31.63 
31.42 
31.28 
31.21 

31.22 
31.31 
31.49 
31.74 
32.08 

32.48 
32.94 
33.44 
33.96 
34.51 

35.05 
35.57 
36.06 
36.51 
36.90 

37.22 
37.47 
37.65 
37.75 
37.77 

37.71 
37.58 
37.37 
37.11 
36.80 

36.45 
36.07 
35.67 
35.27 
34.87 

34.49 
34.14 
33.83 


38 

31 

14 

7 

1 

9 
18 
35 
34 
40 

46 
50 
53 
55 
54 

53 
40 
46 
89 
83 

35 

18 

10 

3 

6 

18 
31 
36 
81 
35 

38 
40 
40 
40 
88 

85 
81 


DecUna- 
tion. 


+62  23 


// 


45.17 
42.98 
40.40 
37.52 
34.46 

31.34 
28.31 
25.45 
22.92 
20.79 

19.16 
18.08 
17.59 
17.70 
18.42 

19.70 
21.52 
23.83 
26.55 
29.62 

32.95 
36.48 
40.12 
43.79 
47.42 

60.92 
54.24 
57.29 
60.02 
62.37 

64.27 
65.66 
66.53 


319 
358 


806 

813 


808 


358 
318 
163 


108 
49 

11 

73 

138 

183 
381 
373 
807 
833 

858 

864 
867 
863 
850 

883 
805 
378 
385 
190 

189 
87 


aOniii. 
Mag.  2.2 


Right 
AmmmUm, 


80 
66.83  — 

66.56  ^ 

86 

65.70 

143 
198 


64.28 
62.35 


h    m 
22    3 

7.871  , 

7.773 

7.719 


64 


7.708  — 
7.742  ** 

79 

7.821 


7.946 
8.115 
8.329 
8.586 

8.882 
9.215 
9.580 
9.971 
10.378 

10.795 
11.211 
11.615 
11.998 
12.349 

12.659 
12.918 
13.122 
13.263 
13.342 

13.358 
13.311 
13.208 
13.057 
12.868 

12.660 
12.415 
12.175 
11.041 
11.724 

11.531 
11.370 
11.246 


135 
169 
314 
357 
396 

838 
865 

891 
407 
417 

416 
404 
888 
351 
810 


359 

904 

141 

79 

i? 

47 
103 
151 
189 
318 

885 

340 
384 
317 
198 

161 
134 


DeoUna- 
tkm. 


-47  20 


ff 


141 
173 
300 
331 
338 

351 
359 
262 
357 
353 


340 


79.95 
78.54 
76.81 
74.81 
72.60 

70.22 
67.71 
65.12 
62.50 
59.93 

57.41 
55.01 
52.79 
60.80 
49.07 

47.66 

46.59 

45.90 

45.59  — 

45.69  '' 
46 

46.15 

47.00 

48.18 

49.63 

51.82 


iPegasi. 
Mag.  4.0 


Aawimioin. 


199 
173 
141 


107 
69 


53.15 

55.07 
56.99 
58.82 
60.47 

61.89 
63.01 
63.77 
64.15  — 
64.14     ^ 

48 

63.71 
62.89 
61.71 


86 

118 
146 
169 
188 

193 
193 
183 
166 
143 

113 
76 


83 
118 


h    m 
22    3 

8 

14.452 
14.376 
14.328 


76 
48 


87 
135 
163 
300 
333 

364 


810 


836 


833 

809 
390 


14.311  — 

14.328  *^ 

50 

14.378 
14.465 
14.590 
14.753 
14.953 

15.186 
15.450 
15.739 
16.049 
16.371 

16.697 
17.019 
17.328 
17.618 
17.880 

18.107 
18.295 
18.438 
18.536 
18.588 

18.595 
18.560 
18.488 
18.385 
18.256 

18.109 
17.952 
17.792 
17.634 
17.485 

17.350 
17.234 
17.140 


337 

188 

148 

98 

63 

7 

35 

73 

103 

139 

147 

157 
160 
158 
149 
135 

116 
94 


Declina- 
tion. 


+24  56 


// 


69.15 
67.47 
65.64 
63.72 
61.80 

59.96 
58.29 
56.87 
55.77 
55.05 

54.74 
54.88 
55.46 
56.47 
57.89 

59.68 
61.78 
64.12 
66.67 
69.33 

72.06 
74.78 
77.43 
79.96 
82.33 

84.49 
86.41 
88.05 
89.40 
90.42 

91.11 
91.46 


91.47  — ^ 

91.11  * 

90.41   '^ 
101 


168 
188 
193 
193 
184 

167 
143 

110 
73 
31 

14 

58 

101 

143 

179 

310 
334 
355 
366 
373 

372 
365 

353 
387 
^16 

193 
164 
135 
103 
69 


35 


89.40 
88.08 
86.51 


183 
157 


Mean  Place 
Sec  6,  Tan  a 


8.847 
1.032 


47.63 
^.254 


32.767 
2.158 


24.23 
+1.912 


8.061 
1.476 


74.79 
-1.086 


14.360 
1.103 


56.23 
+0.465 


Df  a,  D«#a 
Df6,  D««5 


+0.06 
+0.3 


+0.01 
-0.6 


+0.04 
+0.3 


-0.11 
-0.5 


+0.06 
+0.8 


+0.06 


+0.05 


-0.03 


496 


APPAEENT  PLACES  OP  STABS,  1919, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlnKton 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


^PegasL 

Mag.  3.7 


Right 
Asoenskm. 


h    m 
22    6 


54 
29 


Mean  Place 
Sec  6,  Tan  6 


8 

7.055 
7.001 
6.972 
6.969  — 
6.996  ^ 

67 

87 
120 
164 
186 
217 

246 
268 
280 
302 
300 

306 
207 
281 
266 
224 

180 
140 
106 
61 
_20 

21 
66 

86 
110 
126 


7.053 

7.140 
7.260 
7.414 
7.599 

7.816 
8.062 
8.331 
8.620 
8.922 

9.231 

9.537 

9.834 

10.115 

10.370 

10.594 
10.783 
10.932 
11.037 
11.098 

11.118 
11.097 
11.041 
10.955 
10.845 

10.719 
10.584 
10.446 
10.312 
10.188 

10.079 
9.986 
9.916 


136 
138 
134 
124 
100 

03 
70 


Declina- 
tion. 


+  5  47 


// 


63.86 
62.84 
61.80 
60.79 
59.86 


102 

104 

101 

03 

78 


59.08 
58.48 
58.11 
58.03  — 
58.25 


60 

37 

8 

22 

68 


58.78 
59.63 
60.78 
62.22 
63.90 

65.76 
67.77 
69.88 
72.01 
74.10 

76.14 
78.05 
79.80 
81.37 
82.73 

83.85 
84.76 
85.42 
85.86 
86.08 

86.09 
85.90 
85.54 
85.00 
84.30 

83.47 
82.54 
81.53 


86 
116 
144 
168 
186 

201 
211 
218 


xPegasl. 
Mag.  4.4 


RiC^ 
Aaomkm. 


204 

101 
176 
167 
136 
112 

01 
66 
44 


10 
36 
64 

70 
83 

03 
101 


h    m 
22    6 


8 

23.355 
23.259 
23.193 


06 
66 


33 

23.160  — 
23.163    * 

41 


23.204 
23.287 
23.411 
23.578 
23.785 


6.859 
1.005 


56.15 
+0.102 


24.029 
24.306 
24.612 
24.938 
25.278 

25.620 
25.959 
26.284 
26.586 
26.858 

27.095 
27.289 
27.437 
27.537 
27.588 

27.592 
27.551 
27.471 
27.357 
27.217 

27.055 
26.882 
26.703 
26.524 
26.354 

26.197 
26.058 
25.943 


83 

124 
167 
207 
244 

277 
300 
326 
840 
342 


826 
302 
272 
287 


104 

148 

100 

61 

4 

41 
80 
14 
40 
62 

73 
70 
70 
70 

67 

30 
16 


Declina- 
tion. 


+32  46 


// 


64.11 
62.26 
60.18 
57.97 
55.71 

53.50 
51.45 
49.63 
48.15 
47.06 


185 
208 
221 
226 
221 


207 


206 
182 
148 
100 
65 

46.41   ^^ 

46.24  — 

46.56  ^ 

47.36  ^ 

48.63^ 
100 

50.32 

52.39 

54.77 

57.41 

60.22 

63.15 
66.12 
69.08 
71.95 
74.68 

77.21 
79.52 
81.54 
83.25 
84.61 

85.61 
86.21 


264 

281 


207 
206 
287 
273 
258 

281 
203 
171 
136 
100 


60 


20 

86.41  — 
86.19  " 
85.56  ^ 

102 

84.54 
83.16  ^^ 
81.44  ^^ 


23.322 
1.189 


49.08 
+0.644 


fCephei. 
Mag.  3.6 


Rigitt 
Asomskm. 


h    m 
22    8 


1-^227 
1-756  ,„ 

1.677  j^ 

1.455 

1.397  — 
10 


1.407 
1.488 
1.642 
1.865 
2.156 

2.505 
2.906 
3.346 
3.813 
4.296 

4.780 
5.251 
5.697 
6.107 
6.469 


81 
154 
223 
201 
840 


401 
440 
467 
483 

484 


471 
446 
410 
862 
306 


6.775 

7-0lC6 

71^  107 
7.302  3^ 

7.337  — 

32 


7.305 
7.207 
7.050 
6.840 
6.586 

6.298 
5.982 
5.652 
5.316 
4.984 

4.667 
4.377 
4.120 


08 
167 
210 
264 

288 


816 
330 
336 
832 
317 

200 
267 


Declina- 
tion. 


+57  47 


// 


214 

262 
270 
207 
302 


183 


86.54 
84.40 
81.88 
79.09 
76.12 

73.10 
70.15 
67.40  ^* 
64.96^ 
62.92  ^ 

166 
«l-3«  102 

60.34'^ 

59.91  — 

60.07  ^^ 

60.81  ^* 
131 

62.12 

63.95 

66.24 

68.94 

71.98 

75.26 
78.74 
82.32 
85.92 
89.45 

92.88 

96.12 

99.08 
101.72 
103.98 

105.81 
107.16 
107.98  ^ 
108.26  — 
107.98  * 

85 

107.13 


270 
304 
828 

•Mo 

358 

360 
353 
343 

824 
206 
264 
236 
183 


135 
82 


105.74 

103.86 


130 
188 


2.522 
1.877 


66.07 
+1.588 


MCephei. 
Mag.  5.0 


Ri|^ 


h    m 
22    8 


8 

13.52 
13.04 
12.66 
12.38 
12.21 

12.17 
12.26 
12.48 
12.82 
13.27 

13.84 
14.48 
15.18 
15.93 
16.69 

17.46 
18.19 
18.88 
19.51 
20.04 

20.50 
20.85 
21.09 
21.21 
21.21 

21.11 
20.91 
20.60 
20.20 
19.72 

19.17 
18.58 
17.96 
17.31 
16.67 

16.04 
15.45 
14.93 


48 
38 
28 

17 

4 


34 
45 

57 

64 

70 
75 
76 

77 

73 
60 
63 
53 
46 

35 
24 
12 
0 
10 

20 
31 
40 
48 
55 

50 
62 
65 
64 
63 

50 
52 


DecUin- 
tfcn. 


+71  56 


// 


53.54 
51.47 
48.95 
46.10 
42.99 

39.79 
36.60 
33.57 
30.80 
28.42 


ao7 
ssa 

285 

311 


319 
303 
277 
2S8 

191 


25.15^ 
24.36  ,. 
24.18- 
24.63  ** 

103 

25.66 

i» 

311 
256 
306 
338 

351 
367 
374 
875 
367 


27.25 
29.36 
31.92 

94.10 

38.14 
41.65 
45.32 
49.06 
52.81 

56.48 
59.99 
63.28 
66.27 
68.89 


'^•!?  in 
73.96  „ 

74.54  — 

74.62    ^ 

63 


361 


73.90 
72.68 
70.91 


133 
177 


15.199 
3.227 


31.04 
+3.068 


IV6,D<«6 


+0.06 
+0.3 


-0.01 
-0.6 


+0.05 
+0.3 


-0.04 
-0.5 


+0.04 
+0.4 


-0.09 
-0.5 


+0.02 
+0.4 


-0.18 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


aahingtoii 
eanTune. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 

20.0 
llmr.    2.0 

12.0 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 

June   9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


^AquAiii. 
Mag.  4.3 


Right 
AaoflDotoii. 


h      m 
22    12 


64 

29 


86 
H7 
140 
181 
213 


941 
968 
987 
904 
310 


311 
309 


8 

33.854 
33.800 
33.771 
33.768  — 
33.793  ^ 

54 


33.847 
33.933 
34.050 
34.199 
34.380 

34.593 

35.102 
35.389 
35.693 

36.003 
36.314 
36.616 
36.905 
37.169 

37.405 
37.604 
37.764 
37.879 
37.952 

37.981 
37.968 
37.920 
37.838 
37.733 

37.609 
37.475 
37.338 
37.204 
37.080 

36.970 
36.878 
36.807 


964 
930 

100 

100 

116 

73 


13 

48 

89 

106 

194 


134 
137 
134 
194 
110 

09 
71 


DeoUn*- 
tkni. 


-  8  10 


ff 


69.65 
70.09 
70.44 
70.67 
70.76 

70.69 
70.42 
69.95 
69.24 
68.31 

67.14 
65.77 
64.22 
62.51 
60.70 

58.84 
56.96 
55.13 
53.38 
51.78 

50.34 
49.12 
48.10 
47.33 
46.79 


44 

36 
93 

0 

7 

97 
47 
71 
08 
117 

137 
165 
171 
181 
180 

188 
183 
175 
160 
144 

199 

109 

77 

54 

31 


46.48  ^, 
46.38  — 
46.46     * 


aTucanae. 
Aiag.  2.9 


46.72 
47.10 

47.59 
48.14 
48.73 
49.35 
49.97 

50.58 
51.14 
51.65 


96 

88 

40 

50 

60 
«9 
69 
61 

56 
51 


Ri^t 
Ascension. 


h      m 
22    12 


8 

57.16 
56.98 
56.85 
56.78 
56.78 

56.85 
56.98 
57.18 
57.43 
57.75 

58.12 
58.54 
59.00 
59.50 
60.02 

60.56 
61.10 
61.63 
62.13 
62.59 

63.00 
63.35 
63.62 
63.80 
63.91 

63.93 
63.87 
63.73 
63.50 
63.23 

62.92 
62.57 
62.21 
61.85 
61.51 

61.19 
60.92 
60.71 


18 

13 

7 

0 

7 

13 
20 
25 
32 

37 

49 
46 
60 
69 
54 

64 
58 

60 
46 

41 

35 
97 
18 
11 
9 

6 
14 
93 
97 
31 

35 
36 
86 
34 
39 

97 
21 


Declina- 
tion. 


-60  39 


// 


56.83 
54.89 
52.59 
49.97 
47.13 

44.10 
40.98 
37.82 
34.69 
31.67 

28.78 
26.12 
23.72 
21.64 
19.93 

18.63 
17.77 


194 
980 


303 


319 
316 
313 
302 
280 


940 
906 
171 
130 

86 


17.36  — 
17.42  • 
17.94  ^ 

05 

18.89 


20.27 
22.00 
24.04 
26J29 

28.68 
31.12 
33.51 
35.75 
37.74 


138 
178 


995 


944 


994 

100 
166 


39.40^ 

40.66 

41.46  ,^ 

41.77  — 

41.56  ^ 
71 

40.85 

191 
166 


39.64 
37.98 


7  AquAiii. 
Mag.  4.0 


Rigbt 
Ascension. 


h   m 
22  17 


8 

28.639 
28.581 
28.547 


68 

34 


78 
110 
149 
176 
206 

936 
964 


300 
306 

308 
301 
987 


28.537  — 
28.556  *• 

47 

28.603 
28.681 
28.791 
28.933 
29.109 

29.317 
29.553 
29.817 
30.100 
30.400 

3b.708 
31.016 
31.317 
31.604 
31.867 

32.103 
32.302 
32.463 
32.581 
32.656 

32.688 
32.680 
32.636 
32.560 
32.459 

32.340 
32.211 
32.077 
31.946 
31.823 

31.718 
31.618 
31.545 


100 

161 

118 

75 

8 
44 

76 
101 
110 

190 
184 
131 
198 
110 

05 
78 


Declina- 
tion. 


-  1  47 


// 


39.49 
40.19 
40.85 
41.43 
41.90 

42.21 
42.34 
42.24 
41.89 
41.28 

40.41 
39.26 
37.89 
36.30 
34.55 

32.67 
80.72 
28.75 
26.82 
24.96 

23.22 
21.67 
20.30 
19.15 
18.22 

17.53 
17.05 
16.80 
16.73  — ' 
16.84   " 


70 
66 
58 

47 
31 

13 

10 
35 
61 
87 

115 
137 
160 
176 
188 

106 
107 
103 
186 
174 

155 

137 

115 

03 

60 

48 
96 


17.10 
17.49 
17.99 
18.58 
19.23 

19.95 
20.68 
21.42 


30 
50 
60 
66 

79 

73 
74 


81  Pegasi. 
Mag.  4.9 


Right 
Ascension. 


h      m 
22     17 


8 

32.108 
32.042 
31.998 


66 

44 


31.982  — 
31.994   " 

43 


32.036 
32.110 
32.218 
32.360 
32.537 


32.748 
32.987 
33.254 
33.542 
33.845 

34.155 
34.466 
34.767 
35.054 
35.317 

35.551 
35.748 
35.905 
36.019 
36.090 

36.118 
36.106 
36.058 
35.978 
35.875 

35.752 
35.618 
35.480 
35.343 
35.213 

35.096 
34.911 


74 
106 
149 

in 

911 

930 
967 
288 
303 
310 

311 
301 
987 
963 
934 

107 
167 
114 
71 
_» 

19 

48 

80 

103 

193 

134 
138 
137 
180 
117 

109 
83 


Declina- 
tion. 


+11  47 


// 


57.18 
55.98 
54.71 
53.43 
52.21 

51.10 
50.15 
49.45 
49.02 


190 
197 
198 
199 
111 

05 
70 
43 


48.92  — 
94 

49.16 
49.76 
50.69 
51.97 
53.54 


00 

03 

128 

157 

182 

909 
918 
996 


55.36 
57.38 
59.56 
61.82 
64.10 

66.37 
68.56 
70.61 
72.51 
74.21 

75.70 
76.94 
77.95 
78.70 
79.21 

79.46 
79.48  — 
79.25  " 
78.80 
78.13 

77.28 
76.25 
75.08 


927 


910 
905 
100 
170 
140 


194 

101 

75 

61 

95 


45 

67 
85 

108 
117 


Mean  Place 
Sec  5,  Tan  6 


33.629 
1.010 


73.41 
-0.144 


57.760 
2.041 


49.32 
-1.779 


28.383 
1.000 


45.05 
-0.081 


31.866 
1.022 


47.67 
+0.209 


+0.06 
+0.4 


+0.01 
-0.5 


+0.08 
+0.4 


+0.11 
-0^ 


+0.06 
+0.4 


0.00 


+0.06 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washagton 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.0 

20.0 
Mar.  2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.7 

June   9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


SLaoeite. 

Mag.  4.6 


Right 
Aaoenskm. 


b      m 
22    20 

22^157  ,^ 

21.967  ^,, 

21.816  ,^ 

21.711   ^ 

21.656  — 
3 


21.659 
21.720 
21.843 
22.027 
22.269 

22.565 
22.908 
23.290 
23.700 
24.127 

24.560 
24.987 
25.395 
25.777 
26.119 

26.415 
26.658 
26.842 
26.967 
27.031 

27.032 
26.977 
26.869 
26.715 
26.521 

26.295 
26.045 
25.780 
25.509 
25.239 

24.981 
24.740 
24.528 


61 
123 
184 
242 
296 


343 
382 
410 
427 
433 


427 
408 
382 
342 
296 


943 

184 

125 

64 


65 
106 
154 
194 
226 


2S0 
265 
271 
270 
258 


241 
212 


Dedina- 
tfcm. 


+51  49 


// 


42.21 
40.22 
37.87 
35.23 
32.43 

29.58 
26.79 
24.18 
21.86 
19.93 


199 
235 
264 
280 
285 

279 
261 
232 
193 
147 


18.46 

17.52  ^ 

17.12  — 

17.29   " 

18.02   ^ 
128 


19.30 
21.07 
23.30 
25.91 
28.84 

32.02 
35.36 
38.80 
42.26 
45.67 

48.96 
52.05 
54.90 
57.44 
59.61 


in 

223 
261 
293 
318 

834 
344 
346 
341 
329 


T  Aquazii. 
Mag.  4.6 


809 
285 
254 
217 
176 


62.67   ^^ 

63.48 

63.77  — 

63.53  ^ 
77 

62.76 

61.47  ^* 

59.72  *^* 


Mean  Place 
Seca,Tan6 


22.348 
1.618 


22.35 
+1.272 


Right 
Aaoension. 


h      m 
22    21 


s 

8.691 
8.631 
8.592 


60 

39 


13 

8.579  — 
8.593  ^* 

42 


8.635 
8.709 
8.815 
8.953 
9.125 


9.328 

9.562 

9.823 

10.105 

10.403 


10.710 
11.018 
11.319 
11.606 
11.871 

12.107 
12.309 
12.472 
12.592 
12.670 

12.705 
12.699 
12.658 
12.584 
12.487 

12.369 
12.241 
12.109 
11.978 
11.855 

11.744 
11.647 
11.571 


74 
106 
138 
172 
203 

234 
261 
282 
298 
807 

808 
301 
287 
265 
236 

202 

163 

120 

78 

35 

6 

41 

74 

97 

118 

128 
132 
131 
123 
111 

97 
76 


Declina- 
tion. 


+  0  57 


63.47 
62.66 
61.88 
61.16 
60.54 

60.06 
59.78 
59.71  — 
59.90   *^ 

46 
75 


81 
78 
72 
62 

48 

28 


60.36 

61.11 
62.13 
63.42 
64.94 
66.67 

68.54 
70.51 
72.52 
74.54 
76.49 

78.34 
80.03 
81.55 
82.87 
83.96 

84.83 
85.45 
85.87 
86.07 
86.09  — 

17 

85.92 
85.61 
85.16 
84.60 
83.93 


102 
129 
152 
173 
187 

197 
201 
202 
105 
185 

169 
152 
132 
100 

87 

62 
42 
20 


83.19 

82.40 
81.59 


31 
45 
56 
67 

74 

79 
81 


8.418 
1.000 


67.11 
+0.017 


<T  Aquaxil. 
Mag.  4.9 


Right 
Aaoenaion. 


h      m 
22    26 


8 

22.023 
21.961 
21.920 


62 

41 


21.905  — 
21.917   " 

40 


21.957 
22.029 
22.133 
22.268 
22.438 


22.641 
22.874 
23.135 
23.418 
23.719 

24.030 
24.343 
24.651 
24.947 
25.222 

25.469 
25.681 
25.854 
25.984 
26.071 

26.114 
26.115 
26.077 
26.006 
25.909 

25.791 
25.662 
25.527 
25.393 
25.266 

25.152 
25.053 
24.973 


72 

104 
135 
170 
203 

233 
261 
283 
301 
311 

313 
306 
296 
275 
947 

212 

173 

130 

87 

43 

1 

38 

71 

97 

118 

129 
135 
134 
127 
114 

99 
80 


Declina> 
tion. 


-11    5 


32 

20 


31.33 
31.65 
31.85 
31.91  — 
31.82    • 

27 
31.55 
31.09 
30.41 
29.53 
28.42 

27.11 
25.62 
23.95 
22.16. 
20.30 

18.40 
16.51 
14.70 
13.01 
11.46 

10.11 
8.99 
8.11 
7.48 
7.09 

6.95 
7.02 
7.28 
7.70 
8.23 

8.84 

9.50 
10.18 
10.85 
11.48 

12.06 
12.55 
12.96 


46 

68 

88 

111 

131 

149 
167 
179 
186 
190 

180 
181 
160 
156 
135 

112 
88 
63 
39 
14 

7 

26 
42 
63 
61 

66 

68 
67 
63 
68 

49 
41 


21.744 
1.019 


34.13 
-0.196 


aLaoeitB. 
Mag.  3.8 


Right 
Aacmaloii. 


h   m 
22  27 


s 

57.076 
56.892 
56.746 
56.640 
56.582 

56.577 
56.629 
56.739 
56.908 
57.133 

57.411 
57.737 
58.101 
58.496 
58.908 

59.329 
59.746 
60.148 
60.525 
60.866 

61.166 
61.414 
61.607 
61.742 
61.818 

61.836 
61.799 
61.710 
61.575 
61.401 

61.196 
60.968 
60.723 
60.471 
60.219 

59.976 
59.748 
59.544 


184 

146 

106 

68 


62 
110 
160 
225 
278 


320 
384 

305 
412 
421 


417 
402 
877 
341 
300 

948 

lOS 

185 

76 

18 


37 


135 
174 


945 


9tt 


Dedxna- 
tkm 


+49  51 


76.10 
74.21 
71.94 
69.39 
66.68 

63.91 
61.19 
58.64 
56.38 
54.47 


\9 
227 
2» 

m 

tn 


272 
2S5 


191 

m 


53.02  ^ 
52.08^ 
51.67  - 
61.88  *• 

62.58  "^ 

m 

63.77 


65.50 
67.68 
60.24 
63.10 

66.2S 
69.82 
72.91 
76.32 
79.68 

82.98 
86.99 
88.82 
91JM 
93.50 


178 

218 


m 


341 


SS5 


306 


216 

in 


»5.27^^ 

96.59 

97.44  33 

97.77  — 

97.69  ** 
70 


96.89 
96.69 
94.02 


lao 

167 


67.137 
1.662 


66.36 
-1-1.186 


D^a,  D^a 


+0.05 


'V4  Ai^      ho  A 


-0.08 
-0.4 


+0.06 
+0.4 


0.00 
-0.4 


+0.06 
+0.4 


+0.01 
-0.4 


+0.05 
+0^ 


-0.07 
-0.4 


APPARENT  PLACES  OE  STABS,  1919, 


499 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aahlnstoii 
em  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Ubt.    2.0 

12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


Mean  Place 
Sec  a,  Tan  a 


V  Aqnarii. 
Mag.  5.3 


Right 
AsoenaloD. 


h      m 
22    30 

s 
16.123   yj 
16.052  ^^ 
16.005 
15.985  — 
15.994    • 

38 


16.032 
16.103 
16.207 
16.344 
16.517 

16.724 
16.962 
17.230 
17.521 
17.832 

18.155 
18.481 
18.804 
19.113 
19.403 

19.664 
19.889 
20.076 
20.217 
20.312 

20.361 
20.365  — 
20.327  ^ 
20.254   ^ 
20.152  ^^ 

125 

20.027 


71 
104 
137 
173 

ao7 

238 

268 
291 
811 
323 

326 
323 
309 
290 
261 


225 

187 

141 

95 

49 


19.889 
19.744 
19.599 
19.461 

19.336 
19.228 
19.139 


138 
145 
145 
138 
125 


106 
80 


Dcclina- 
tion. 


-21     6 


It 


85.40 
85.31 
85.01 
84.52 
83.83 

82.94 
81.85 
80.58 
79.13 
77.51 

75.75 
73.88 
71.93 
69.95 
67.99 

66.09 
64.30 
62.68 
61.26 
60.08 

59.16 
58.54 
58.20 


9 

30 
49 
69 
89 

100 
127 
145 
162 
176 

187 
195 
198 
196 
190 

179 
162 
142 
118 
92 

62 
34 
6 


58.14  — 

58.35  ^^ 

45 

58.80 
59.46 
60.26 
61.19 
62.16 

63.13 
64.08 
64.93 
65.66 
66.24 

66.66 
66.89 
66.95 


66 
80 
03 
97 
97 

05 
85 

73 
58 
42 

23 
6 


15.869 
1.072 


85.34 
-0.386 


+0.06 
+0.4 


+0.02 
--0.4 


886  B.  Cephel. 

Mag.  5.7 


Right 
Ascension. 


h 
22 


m 
30 


8 

49.61 
48.93 
48.37 
47.91 
47.60 

47.45 
47.45 
47.62 
47.97 
48.45 

49.08 
49.82 
50.67 
51.57 
52.51 

53.46 
54.40 
55.28 
56.10 
56.82 

57.44 
57.94 
58.32 
58.54 
58.63 

58.58 
58.40 
58.09 
57.66 
57.12 

56.48 
55.77 
55.00 
54.19 
53.37 

52.55 
51.76 
51.03 


68 
56 
46 
31 
15 

0 
17 
35 
48 
63 

74 
85 
90 
94 
95 

04 
88 
82 
72 
62 

50 
38 
22 

5 

18 
31 
43 
54 
64 

71 
77 
81 
82 
82 

79 
73 


Dedinft- 
tk>n. 


+75  48 


tt 


56.08 
54.33 
52.08 
49.41 
46.44 

43.30 
40.09 
36.97 
34.04 
31.43 


175 
225 
267 
297 
314 

321 
312 
293 
261 
219 


f  .24  ^^ 

27.^  115 
26.39  ^ 

25.83  — 

25.89    • 

66 


26.55 
27.78 
29.55 
31.82 
34.52 

37.59 
40.94 
44.52 
48.23 
52.01 

55.76 
59.42 
62.91 
66.15 
69.07 


123 
177 
227 
270 
307 

335 
358 
371 
378 
375 

366 
349 
324 
292 
252 


71.59  ^ 

76.22  ^ 

76.60  — 

22 


76.38 
75.54 
74.10 


84 
144 


61.350 
4.081 


32.11 
+3.956 


+0.02 
+0.4 


•-0.24 
-0.4 


lyAquazii. 
Mag.  4.1 


Right 
Ascension. 


h   m 
22  31 


8 

11.993 
11.926 
11.880 


67 

46 


11.859  — 

11.863  * 
34 

11.897 

11.961 

12.056 

12.185 

12.349 

12.545 
12.772 
13.028 
13.306 
13.602 

13.909 
14.219 
14.522 
14.814 
15.086 

15.329 
15.538 
15.710 
15.841 
15.929 

15.976 
15.980  — 
15.947  ^ 
15.883  •* 
15.793  ^ 

100 


15.684 
15.660 
15.431 
15.302 
15.179 

15.066 
14.967 
14.884 


64 

95 

129 

164 

196 

227 
256 
378 
296 
807 

310 
803 
292 

272 
943 

209 

173 

131 

88 

46 


134 
129 
129 
123 
118 


09 
83 


Declina- 
tion. 


-  0  31 


tt 


61.39 
62.14 
62.83 
63.47 
63.99 


75 
60 
64 
52 

38 


64.37  j^ 
64.56  — 
64.53    ^ 


64.25 
63.71 

62.89 
61.80 
60.46 
58.90 
57.16 

65.29 
63.32 
61.32 
49.34 
47.43 

45.63 
43.99 
42.64 
41.30 
40.29 

39.61 
38.95 
38.62 
38.60  — 
38.65  .* 


28 
54 
82 

100 
134 
156 
174 
187 

197 
300 
198 
101 
180 


164 
145 
134 
101 

78 


56 
33 


38.78 
39.14 
39.62 
40.20 
40.85 

41.58 
42.34 
43.10 


86 
48 
68 
65 
73 

76 
76 


11.670 
1.000 


67.29 
-0.009 


+0.06 
+0.4 


0.00 


10  Lacertae. 
Mag.  4.9 


Right 
Ascension. 


h     m 
22    35 

s 

37.670 

37.536  ^^ 

37.430 

37.355 

37.317  — 
2 

37.319 
37.365 
37.457 
37.599 
37.786 

38.017 
38.290 
38.598 
38.932 
39.287 

39.661 
40.016 
40.370 
40.706 
41.014 

41.287 
41.621 
41.706 
41.843 
41.930 

41.968 
41.958 
41.905 
41.813 
41.687 

41.536 
41.366 
41.182 
40.993 
40.804 

40.622 
40.464 
40.303 


46 

92 

142 

186 

232 

273 
308 
334 
355 
364 

365 
854 
336 
306 

273 


234 

185 

137 

87 

38 

10 
53 
92 
26 
51 

71 
83 
89 
80 
82 

68 
51 


Dedina- 
tion. 


+38  37 


// 


59.15 
57.42 
55.39 
53.16 
50.81 

48.43 
46.14 
44.03 
42.19 
40.71 

39.66 

39.06 

38.97  — 

39.38  *^ 

40.30  ^ 
137 

41.67 


178 
203 
223 
235 
238 

229 
211 
184 
148 
106 


SO 


43.48 
45.66 
48.16 
50.91 

63.84 
66.90 
69.99 
63.05 
66.04 

68.88 
71.52 
73.92 
76.03 
77.81 

79.23 
80.24 
80.83 
80.98  — 
80.68  ^ 

74 

79.94 


181 
218 
250 
275 
293 

306 
300 
306 
200 
284 

264 
240 
211 
178 
143 


101 
50 


78.79 
77.24 


115 
155 


37.482 
1.280 


41.82 
+0.799 


+0.06 


-0.05 


500 


APPARENT  PLACES  OP  STAE8,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfrton 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Meanl^ace 
Sec  S,  Tan  6 


IVa>  D^a 


€  Piscis  Australis. 

Mag.  4.2 


Right 
Asoenston. 


h      m 
22    36 


8 

10.927 

10.844 

10.787 

10.757 

10.756  -^ 
32 


83 
57 
30 


10.788 
10.853 
10.953 
11.088 
11.261 

11.469 
11.711 
11.983 
12.282 
12.601 

12.934 
13.272 
13.607 
13.931 
14.234 

14.509 
14.749 
14.947 
15.099 
15.203 

15.259 


15.267  — 

15.231   ^ 

15.157   ^* 

16.050  "^ 
130 

14.920 


65 
100 
135 
173 

ao8 


242 
272 
299 
319 
333 


338 
335 
824 
303 
275 


240 
198 
152 
104 
56 


8 


14.773 
14.617 
14.460 
14.310 

14.172 
14.051 
13.950 


147 
166 
157 
150 
138 

121 
101 


Declina- 
tion. 


-27  27 


ti 


61.96 
61.61 
61.01 
60.18 
59.11 

57.84 
56.37 
54.70 
52.89 
50.94 

48.89 
46.76 
44.62 
42.52 
40.48 

38.56 
36.81 
35.29 
34.03 
33.06 

32.39 
32.05 
32.02 
32.31 
32.87 

33.68 
34.69 
35.84 
37.06 
38.31 

39.51 
40.62 
41.59 
42.36 
42.93 

43.25 


35 

60 

83 

107 

127 

147 
167 
181 
195 
205 

213 
214 
210 
204 
192 

175 

152 

126 

97 

67 

34 

__? 
29 

56 

81 

101 
115 
122 
135 
120 

111 
97 
77 
57 
32 

8 


43.33  — 
43.16   ^^ 


10.690 
1.127 


60.09 
-0.520 


+0.07 


+0.03 
-0.4 


f  Pegasi. 

Mag.  3.6 


Right 
Ascension. 


h      m 
22    37 


77 
57 
33 


s 
25.662 

25.585 

25.528 

25.495 

25.488  — 

24 

25.512 
25.565 
25.654 
25.778 
25.937 

26.130 
26.357 
26.613 
26.893 
27.192 

27.501 
27.813 
28.120 
28.415 
28.689 

28.935 
29.148 
29.323 
29.457 
29.549 

29.599 


53 

89 

124 

159 

193 

227 
256 
280 
299 
309 

312 
307 
295 
274 
246 

213 

175 

134 

92 

50 

8 


29.607  — 
29.579  ^ 


29.518 
29.431 

29.324 
29.201 
29.072 
28.941 
28.814 

28.695 
28.587 
28.496 


61 

87 

107 

123 
129 
131 
127 
119 

108 
91 


Declina- 
tion. 


+10  24 


38.41 
37.32 
36.17 
35.01 
33.89 

32.88 
32.03 
31.42 
31.06 
31.00 

31.27 
31.88 
32.82 
34.08 
35.63 

37.41 
39.39 
41.51 
43.72 
45.95 

48.15 
50.27 
52.27 
54.11 
55.75 

57.18 
58.37 
59.33 
60.04 
60.52 

60.75 


60.77  — 
60.55  " 


109 
115 
116 
112 
101 


85 

61 

36 

6 

27 

61 

94 

126 

155 

178 

198 
212 
221 
223 
220 

212 
200 
184 
VtA 
143 

119 
96 
71 
48 
23 


60.14 
59.53 

58.74 
57.80 
56.74 


41 
61 
79 

94 
106 


25.309 
1.017 


29.16 
+0.184 


+0.06 
+0.4 


-0.01 
-0.4 


j3  Orals. 
Mag.  2.2 


Right 
Ascension. 


h      m 
22    37 


s 
50.207 

50.070 
49.970 
49.908 


137 

100 

62 


19 

49.889  — 

23 

49.912 
49.981 
50.095 
50.256 
50.463 


50.715 
51.009 
51.341 
51.706 
52.097 

52.504 
52.918 
53.329 
53.726 
54.099 

54.438 
54.733 
54.976 
55.161 
55.286 

55.348 
55.347 
55.289 
55.178 
55.022 

54.831 
54.615 
54.385 
54.153 
53.926 

53.717 
53.528 
53.369 


60 
114 
161 
207 
252 

294 
332 
865 
391 
407 

414 
411 
397 
873 
399 

296 
243 

185 

125 

62 

1 

58 

111 

156 

191 

216 
230 
232 
227 
209 

189 
169 


Declina- 
tion. 


-47  18 


tt 


37.94 
36.75 
35.19 
33.32 
31.16 

28.78 
26.21 
23.52 
20.75 
17.95 

15.19 
12.51 

".Vio 

7.64 

5.57 

3.79 
2.34 
1.29 
0.64  ^ 

28 

0.41  — 

19 

0.60 
1.21 
2.18 
3.52 
5.14 


119 
156 
187 
216 
238 


257 
260 
277 
280 
276 


268 
253 
234 
207 
178 


145 

105 

65 


6.98 

8.97 
11.02 
13.05 
14.97 

16.69 

18.15 

19.27 

20.01   „ 

33 

20.34  — 

9 

20.25 
19.73 
18.81 


61 

97 
134 
162 
184 

199 
205 
203 
192 
172 

146 
112 

74 


52 
92 


50.229 
1.475 


31.48 
-1.084 


+0.07 
+0.4 


+0.07 
-0.4 


ilPegasl. 
Mag.  3.1 


Right 
Ascension. 


h      m 
22    89 

^"^77  109 
12.368 

12.282 

12.224   ^ 
27 

12.197  — 

8 


12.205 
12.250 
12.337 
12.466 
12.637 

12.848 
13.097 
13.377 
13.685 
14.012 

14.349 
14.688 
15.021 
15.337 
15.629 

15.891 
16.115 
16.297 
16.435 


45 

87 

129 

171 

211 


249 


aos 

327 
837 


333 

316 


262 


224 

182 
188 
91 


16.526 

46 
16.572 
16.574  — 
16.535  "^ 


16.461 
16.358 

16.230 
16.086 
15.931 
15.771 
15.612 

15.460 
15.319 
15.195 


74 
103 
128 


144 
165 
160 
160 
162 

141 
124 


DediDft- 
tkm. 


+29  47 


ti 


64.64 
63.07 
61.28 
59.34 
67.33 

55.33 
53.4S 
51.74 
50.31 
49.24 


157 
179 
194 
901 
200 


190 
169 
143 
107 
68 

48.56  ^ 
48.31- 
48.62  " 
49.18  ^ 
60.28  ^"^ 

151 


61.79 
63.65 
66.83 
68.26 
60.89 

63.63 
66.44 
69.24 
71.98 
74.69 

77.05 
79.30 
81.29 
82.90 
84.40 

86.47 
86.19 


186 

218 
913 
263 
274 

281 
280 
274 
261 
246 


199 
170 
141 
107 


72 


35 

86.64  — 
86.63  ^ 
86.18  ^ 

77 

86.86 
84.24*" 
82.83  *" 


12.186 
1.162 


49.60 
+0.573 


+0.06 
+0.4 


-0:04 
-0.S 


APPARENT  PLACES  OE  STARS,  1919, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbinfton 
Mean  Tune. 


XPegasi. 

Mag.  4.1 


Right 
Ascension. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
liar.    2.0 

12.0 
21.9 
81.9 

Apr.  10.9 
20.9 
80.8 

May  10.8 
20.8 

30.8 

June   9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


h      m 
22    42 


s 
38.008 
37.911 
37.836 
37.785 


97 
76 
51 


23 

37.763  — 

10 


37.773 
37.817 
37.900 
38.022 
38.183 


Mean  Place 
Sec  6,  Tan  6 


D^a,  Dc#a 


44 

83 
122 
161 
300 

334 
307 
393 
313 
334 

337 
321 
307 
386 
257 

331 

183 

141 

05 

52 

42.011  — 
41.982  ^ 


38.383 
38.617 
38.884 
39.177 
39.489 

39.813 
40.140 
40.461 
40.768 
41.054 

41.311 
41.532 
41.714 
41.855 
41.950 

42.002 


41.918 
41.827 

41.712 
41.582 
41.442 
41.297 
41.153 

41.016 
40.890 
40.779 


64 
01 
15 

30 
40 
45 
44 
37 

36 
11 


Decline* 
tion. 


+23     8 


33.75 
32.34 
30.75 
29.07 
27.35 

25.69 
24.13 
22.78 
21.71 
20.96 

20.59 
20.61 
21.05 
21.90 
23.14 

24.74 
26.64 
28.81 
31.17 
33.67 

36.25 
38.84 
41.38 
43.83 
46.14 

48.26 
50.17 
51.83 
53.23 
54.33 


141 
150 
168 
173 
166 


156 

135 

107 

75 

37 

3 
44 

85 
194 
160 

190 
317 
336 
350 
258 

259 
254 
245 
331 
313 

191 
166 
140 
110 
80 


€Gnil8. 

Mag.  3.7 


Right 
Ascension. 


55.13   ^ 
55.63 
55.80  — 
55.65   " 
55.19  ^ 

n 

54.42 
58.36  ^~ 
62.07  ^ 


h 
22 


m 
43 


s 
40.014 

39.849 

39.723 

39.640 


165 

136 

83 


39.602  — 
10 

39.612 
39.671 
39.781 
39.942 
40.155 


50 
110 
161 
213 
261 

307 
351 
386 
414 
438 

443 
443 
429 
402 

368 


37.657 
1.087 


20.58 
+0.427 


+0.06 
+0.4 


-0.03 
-0.8 


40.416 
-40.723 
41.074 
41.460 
41.874 

42.307 
42.750 
43.192 
43.621 
44.023 

44.391 
44.713 
44.980 
45.186 
45.325 

45.397 


45.400  — 

45.339  ^^ 

45.220  "* 

45.051  ^^ 
211 

44.840 


322 
267 
206 
139 
72 


3 


44.601 
44.343 
44.080 
43.823 

43.579 
43.360 
43.170 


339 
258 
363 
357 
344 

319 
190 


Declina- 
tion. 


-51  44 


n 


42.49 
41.17 
39.45 
37.38 
35.03 

32.43 
29.66 
26.76 
23.79 
20.82 

17.90 
15.08 
12.45 
10.03 
7.91 

6.12 
4.70 
3.69 
3.12 
3.00 

3.33 
4.08 
5.25 
6.76 

8.57 

10.62 
12.80 
15.04 
17.25 
19.32 


132 
172 
207 
235 
200 

277 
290 
297 
297 
292 


282 
263 
242 
212 
179 

142 

101 

57 

12 

33 

76 
117 
151 
181 
205 

218 
224 
221 
207 
186 


r  Aqnaxii. 
Mag.  4.2 


2118  155 

22.73  ,,, 
23.92  ^ 

24.70  ^ 
83 

25.08  — 

14 

24.89 
24.29  ^ 
23.25^^ 


40.108 
1.615 


35.00 
-1.268 


Right 
Ascension. 


h      m 
22    45 


77 
56 
32 


+0.07 
+0.4 


+0.08 
-0.S 


s 

18.675 
18.598 
18.542 
18.510 
18.503  — 

21 

18.524 
18.575 
18.660 
18.778 
18.931 

19.118 
19.337 
19.589 
19.865 
20.161 

20.472 
20.789 
21.104 
21.408 
21.695 

21.956 
22.186 
22.377 
22.526 
22.632 


51 

85 
118 
153 
187 

210 
252 
276 
296 
311 

317 
315 
304 
287 
261 

230 
191 
149 
106 
63 


22.694 
22.713  — 
22.693  * 


22.637 
22.554 

22.447 
22.324 
22.193 
22.059 
21.930 

21.810 
21.702 
21.609 


56 

83 
107 

133 
131 
134 
129 
130 

106 
98 


Declina- 
tion. 


-14     0 


tt 


71.80 
72.02 


33 

8 


72.10  — 
72.01     ® 


71.74 

7V28 
70.61 
69.75 
68.66 
67.37 

65.90 
64.24 
62.45 
60.55 
58.60 

56.64 
54.72 
52.89 
51.21 
49.70 


37 
46 

67 

86 

109 

139 

147 

166 
179 
190 
195 
196 

193 
183 
168 
151 
139 


/iPegaai. 
Mag.  3.7 


Right 
Asomsion. 


47.38  „ 

77 
46.61  ^^ 

46.10 

45.87  — 
1 


45.88 
46.13 
46.56 
47.15 
47.87 


48.65 
49.45 
50.25 
51.00 
51.67 

52.25 
52.72 
53.06 


35 

43 
59 
72 

78 

80 
80 
75 
67 
58 

47 
34 


h      m 
22    46 


18.314 
1.031 


73.51 
-0.250 


+0.06 
+0A 


+0.02 


s 
5.908 
5.807 
5.729 
5.674 
5.648 

5.654 
5.695 
5.774 
5.893 
6.051 

6.249 
6.482 
6.748 
7.040 
7.353 

7.678 
8.007 
8.331 
8.641 
8.931 

9.192 
9.418 
9.605 
9.749 
9.848 


101 
78 
55 
26 

6 

41 

79 

119 

158 

198 

333 
366 
303 
313 
335 

339 
334 
310 
390 
261 

326 

187 

144 

99 

56 


9.904 
9.916  — 
9.890  * 
9.829  ^ 
9.740  * 

113 


9.627 
9.498 
9.358 
9.213 
9.069 

8.930 
8.801 
8.687 


129 
140 

145 
144 
139 

129 
114 


Declina- 
tion. 


+24   10 


38.26 
36.86 
35.27 
33.56 
31.81 

30.10 
28.51 
27.10 
25.97 
25.16 

24.72 
24.68 
25.06 
25.86 
27.05 

28.61 
30.48 
32.63 
34.98 
37.48 

40.06 
42.70 
45.27 
47.76 
50.12 

52.30 
54.27 
55.99 
57.44 
58.60 

59.47 
60.01  ^ 
60.23  — 
60.12  ^^ 
59.69  ^ 

74 

58.95 

103 
130 


140 
160 
171 
175 
171 


159 

141 

113 

81 

44 

4 

38 

80 

119 

156 

187 
215 
235 
250 
258 

264 
257 
249 
236 
218 

197 
172 
145 
116 

87 

54 


57.92 
56.62 


5.536 
1.096 


24.76 
+0.449 


+0.06 


-o.aa 
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APPARENT  PLACES  OE  STARS,  1919 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlnctQii 
MflttDTiine. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
2.0 
12.0 
22.0 
81.9 

Apr.  10.9 
20.9 
80.8 

May  10.8 
20.8 

80.8 

June   9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
86.2 


Mean  Place 
Sec  a,  Tan  6 


IVa#  Dwo 


i  Cephel. 
Mag.  3.7 


Right 
Asoenskm. 


h      m 
22    46 


s 

47.21 

46.83 
46.52 
46.26 
46.07 

45.97 
45.97 
46.06 
46.26 
46.54 

46.91 
47.36 
47.87 
48.43 
49.02 

49.63 
50.24 
50.82 
51.37 
51.87 

52.32 
52.69 
52.98 
53.20 
53.31 

53.35 
53.31 
53.19 
52.99 
52.73 

52.40 
52.03 
51.62 
51.19 
50.75 

50.30 
49.87 
49.47 


38 
31 
26 
19 
10 

0 
9 

ao 

28 
37 

46 
61 
66 
60 
61 

61 
68 
66 
60 
46 

37 
29 
22 
11 

4 

4 
12 
20 
26 
83 

87 
41 
43 
44 
46 

43 
40 


Declina- 
tion. 


+65  46 


»» 


50.12 
48.44 
46.28 
43.73 
40.88 

37.84 
34.76 
31.74 
28.94 
26.44 


168 
216 
256 
285 
304 


306 
302 
280 
250 
211 


24-^162 

21.63  ^ 

21.13  — 

21.22     • 
67 

21.89 


123 
176 
226 
266 
302 

328 
361 
363 
368 
365 


23.12 

24.88 
27.13 
29.79 

32.81 
36.09 
39.60 
43.23 
46.91 

50.56 
54.11 
57.49 
60.62 
63.45 

65.89 
67.89 
69.39 
70.33 
70.72  — 

22 

70.50 


366 
338 
313 
283 
244 


200 

150 

94 


X  Aquaili. 
Mag.  3.8 


69.70 
68.33 


80 
137 


Right 
Ascension. 


h      m 
22    48 


76 
68 
36 


s 

23.769 

23.693 

23.635 

23.599 

23.590  — 
17 

23.607 

23.653 

23.733 

23.847 

23.995 

24.177 
24.393 
24.639 
24.911 
25.203 

25.510 
25.822 
26.131 
26.432 
26.716 

26.973 
27.199 
27.390 
27.539 
27.645 


46 

80 

114 

148 

182 

216 
246 
272 
292 
307 

312 
309 
301 
284 
257 

226 
191 
149 
106 
64 


47.566 
2.437 


26.79 
+2.223 


+0.04 


i^,  D^      I  -hO.4 


-0.14 
-0.3 


27.709 
27.731  — 
27.715  ^® 


27.665 
27.586 

27.486 
27.369 
27.245 
27.117 
26.992 

26.875 
26.769 
26.678 


60 

79 

100 

117 
124 
128 
126 
117 

106 
91 


Declina- 
tion. 


"80 


35.99 
36.45 
S6.80 
37.02 
37.10 

37.01 
36.72 
36.21 
35.47 
34.51 

33.31 
31.90 
30.29 
28.53 
26.66 

24.72 
22.75 
20.83 
18.98 
17.28 

15.74 
14.41 
13.32 
12.46 
11.88 


46 

36 

22 

8 

9 

29 
61 
74 
96 
120 

141 
161 
176 
187 
194 

197 
192 
186 
170 
164 

133 

109 

86 

68 

36 

11.52  ^^ 
11.41  — 
11.50    • 

29 
42 
64 


11.79 
12.21 

12.75 
13.37 
14.04 
14.73 
15.42 

16.07 
16.68 
17.21 


62 
67 
09 
09 
65 

61 
63 


23.374 
1.010 


39.48 
-0.141 


+0.06 
+0.4 


+0.01 
-0.3 


pIndL 
M^.  6.1 


Right 
Ascension. 


h   m 
22  49 


8 

1.33 
0.93 
0.60 
0.36 
0.21 

0.15 
0.20 
0.34 
0.58 
0.91 

1.32 
1.82 
2.40 
3.04 
3.72 

4.44 
5.17 
5.91 
6.62 
7.29 

7.90 
8.44 
8.89 
9.23 
9.45 

9.54 
9.53 
9.39 
9.13 
8.78 

8.33 
7.83 
7.28 
6.72 
6.15 

5.60 
5.10 
4.65 


40 
33 
24 
16 
6 

6 
14 
24 
33 
41 

50 
68 
64 
68 
72 

73 
74 
71 
67 
61 

64 

46 

84 

22 

9 

1 

14 
26 
36 
46 

60 
56 
66 
67 
66 

60 
46 


Declina- 
tion. 


-70  29 


»/ 


94.85 
92.86 
90.44 
87.63 
84.50 

81.15 
77.64 
74.08 
70.52 
67.05 

63.73 
60.65 
57.85 
55.40 
53.37 


199 
242 
281 
313 
335 


351 
356 
366 
347 
332 


308 
280 
246 
203 
150 


111 
60 


51.78 

50.67 

50.07 

50.00—' 

50.45  ^* 
97 

51.42 

52.86 

54.72 

56.94 

59.46 

62.16 
64.96 
67.75 
70.41 
72.85 

74.94 

76.62 

77.80 

78.43 

78.47  — 
53 


144 
186 
222 
252 
270 

280 
279 
266 
244 
209 

168 

118 

63 


77.94 
76.84 
75.19 


110 
165 


2.372 
2.996 


84.74 
-2.824 


+0.08 
+0.4 


+0.18 
-0.3 


5  AquailL 
Mag.  3.5 


Right 


h      m 
22    50 


s 
21.553 
21.471 
21.410 
21.372 
21.360 

21.376 
21.421 
21.501 
21.614 
21.764 

21.947 
22.165 
22.415 
22.690 
22.988 

23.300 
23.619 
23.937 
24.245 
24.536 

24.802 

25.037  ^ 

25.234 '^•^ 

25.390  ** 

25.502  "^ 
67 

26.569 

25.593  — 

25.577   ^* 

25.526  " 

25.448  ^ 
106 


82 
61 
38 
12 

16 

46 

80 

113 

160 

183 

218 
250 
275 
298 
312 

819 
818 
806 

291 


25.388 
25.216 
25.084 
24.950 
24.818 

24.693 
24.582 
24.486 


122 
132 

184 
1S2 
125 


111 
96 


DioUtt- 
tka. 


-16  14 


n 


65.95 
66.10- 
66.09    ^ 
65.88  " 
65.49  " 


64.90 
64.09 
63.08 
61.85 
60.44 

58.83 
57.08 
55.20 
53.23 
51.23 

49.24 
47.31 
45.50 
43.85 
42.40 

41.19 

40.24 

39.57 

39.18  ^ 

39.08  — 
16 

39.23 

39.60  ^ 

40.16  " 

40.89 

41.72 


81 
101 
123 
141 
161 

175 
188 
197 
800 
199 

19S 
181 
165 
146 
121 


67 


78 


87 


42.59 
43.48 
44.34 
45.14 
45.82 

46.40 
46.84 
47.11 


68 


44 

I 

27 


21.179 
1.042 


66.91 
-0.292 


+0.06 
+0.4 


+0.02 


APPARENT  PLACES  OE  8TAES,  1919. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was) 


ihlnKton 
hTuim. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Mean  Place 
Sec  «,  Tan  d 


a  Piaoia  Auatralis. 

{Fanudhaut.) 

Mag.  1.3 


Right 
Ascension. 


h      m 
22    53 


s 
10.986 
10.886 
10.810 
10.760 


100 
76 
50 


20 

10.740  — 
11 

10.751 

10.795 

10.876 

10.995 

11.151 


11.346 
11.577 
11.843 
12.138 
12.455 

12.791 
13.135 
13.478 
13.814 
14.131 

14.422 
14.679 
14.896 
15.069 
15.193 


44 

81 

119 

156 

195 

231 
286 
295 
317 
336 

344 
343 
336 
317 
291 

257 
217 
173 
124 
75 


15.268 

15.294  — 
15.275   " 


15.215 
15.121 

14.998 
14.855 
14.701 
14.542 
14.386 

14.238 
14.104 
13.989 


60 

94 
123 

143 
154 
159 
156 
148 

134 
115 


Declina- 
tion. 


-30    2 


69.92 
69.55 
68.88 
67.96 
66.78 

65.37 
63.73 
61.91 
59.93 
57.79 

55.57 
53.29 
50.99 
48.74 
46.59 

44.57 
42.75 
41.18 
39.88 
38.89 

38.24 
37.94 
37.98 
38.36 
39.04 

39.99 
41.15 
42.47 
43.88 
45.31 

46.70 
47.98 
49.09 
50.00 
50.66 


37 

67 

92 

118 

141 

164 
182 
198 
214 
222 

228 
230 
225 
215 
202 


182 

157 

130 

99 

65 

30 

4 

38 
68 
95 

116 
132 
141 
143 
139 

128 

111 

91 

66 

40 


o  Andiomedje. 
Mag.  3.6 


51.06 
51.17  — 
51.00   " 


Right 
Ascension. 


h     m 
22    58 


10.690 
1.155 


66.93 
-0.579 


+0.06 
+0.4 


+0.04 
-0.3 


s 

11.777 
11.618 
11.482 
11.376 
11.305 

11.275 
11.291 
11.356 
11.473 
11.641 

11.858 
12.122 
12.426 
12.763 
13.125 

13.501 
13.882 
14.259 
14.619 
14.955 

15.258 
15.521 
15.740 
15.909 
16.028 


159 

136 

106 

71 

30 

16 

65 

117 

168 

217 

264 
304 
337 
362 
376 

381 
377 
360 
336 
303 


263 

219 

169 

119 

68 


16.096 
16.114  — 
16.086  ^ 
16.016  '° 
15.909  ^^ 

137 

15.772 

162 

179 

191 

197 

195 

188 
175 


15.610 
15.431 
15.240 
15.043 

14.848 
14.660 
14.485 


Dedtauh 
tion. 


+41  53 


tt 


43.99 
42.42 
40.52 
38.35 
36.01 

33.59 
31.20 
28.94 
26.91 
25.19 

23.87 

23.00  ^ 

22.61  — 

22.73   " 

23.34  *^ 
111 

24.45 


157 
190 
217 
234 
242 


239 
226 
203 

172 
132 


87 


157 
197 
232 
263 
285 

302 
311 
313 
309 
298 


26.02 
27.99 
30.31 
32.94 

35.79 
38.81 
41.92 
45.05 
48.14 

51.12 
53.95 
56.56 
58.91 
60.95 

62.64 
63.94 
64.82  ^ 
65.25  — 
65.23     ^ 

47 

64.76 
63.83 
62.48 


P  Pegaai. 
Var.  2.2-2.7 


288 
261 
235 
204 
169 


130 

88 


93 
136 


11.426 

1.343 


25.32 
+0.897 


Right 
Ascenskm. 


h  m 
22  59 


s 

51.170 
51.056 
50.961 
50.889 
50.844 

50.833 
50.858 
50.923 
51.028 
51.176 

51.365 
51.595 
51.859 
52.153 
52.469 

52.800 
53.137 
53.471 
53.794 
54.096 

54.371 
54.612 
54.814 
54.974 
55.089 


114 
95 
72 
45 
11 


25 

65 

105 

148 
189 


230 
264 
294 
816 
331 

337 
334 
323 
302 
275 


241 

202 
160 
116 

71 


65.160 

55.187  — 

55.175  " 

55.127   ^ 

55.047   ^ 
106 

54.942 

125 

138 

146 

149 

146 


54.817 
54.679 
54.533 
04.«>o4 

54.238 
54.099 
53.972 


139 
127 


Dedtna- 
tion. 


+27  38 


49.93 
48.55 
46.94 
45.19 
43.35 

41.51 
39.76 
38.18 
36.83 
35.81 


138 
161 
175 
184 
184 


175 
158 
135 
102 
65 


35.16 
34.91 
35.08 
35.69 
36.72 

38.12 
39.89 
41.96 
44.27 
46.76 

49.39 
52.08 
54.76 
57.39 
59.91 

62.28 
64.44 
66.38 
68.05 
69.44 

70.52 

71.27 

71.69 

71.75  — 

71.46   * 
63 

70.83 

69.88  ^ 

68.64^^ 


25 

17 

61 

103 

140 

177 
207 
231 
249 
263 

269 
266 
263 
252 
237 

216 
194 
167 
139 
106 

76 
42 


a  Pegaai. 

(Marlab.) 
Mag.  2.6 


Right 
Asoei»ion. 


h    m 
23    0 


s 
43.961 
43.867 
43.791 
43.735 
43.705 

43.702 
43.731 
43.795 
43.896 
44.035 

44.211 
44.424 
44.670 
44.943 
45.237 

45.548 
45.865 
46.180 
46.486 
46.774 

47.037 
47.270 
47.466 
47.622 
47.736 


94 
76 
56 
30 
3 

29 

64 

101 

139 

176 

213 
246 
273 
294 
311 

317 
315 
306 
288 
263 

233 
196 
156 
114 
73 


60.719 
1.129 


36.22 
+0.524 


+0.06 
+0.4 


-0.06 
-0.3 


+0.06 

1+0.4 


-0.03 


47.809  ^ 
47.841  — 
47.834     ^ 


47.795 
47.726 

47.634 
47.525 
47.403 
47.276 
47.148 

47.023 
46.906 
46.800 


39 
09 
92 

109 
122 
127 
128 
125 

117 
106 


Dedtaia- 
tion. 


+14  46 


tt 


19.81 
18.68 
17.45 
16.17 
14.90 

13.70 
12.62 
11.74 
11.12 
10.79 

10.79 
11.14 
11.85 
12.89 
14.26 

15.91 
17.80 
19.89 
22.10 
24.39 

26.69 
28.96 
31.15 
33.19 
35.08 

36.77 
38.24 
39.46 
40.46 
41.17 

41.65 
41.87 
41.86 
41.59 
41.10 

40.39 
39.49 
38.43 


113 

123 
128 
127 
120 


lOB 

88 

62 

33 

0 

35 

71 

104 

137 

165 

180 
200 
221 
229 
230 

227 
219 
204 
180 
169 

147 

122 

90 

72 
48 

22 

1 
27 
49 
71 

90 
106 


43.476 
1.034 


9.09 
+0.264 


+0.00 


-0.02 


504 


APPARENT  PLACES  OE  STARS,  1919. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


56  Pegasi. 

Mag.  4.7 


Right 
Ascension. 


h    m 
23    2 

s 

55.884 

55.794 
55.722 
55.670 
55.641 


90 
72 
52 
29 
2 


55.639 
55.669 
55.731 
55.828 
55.963 

56.134 
56.341 
56.579 
56.846 
57.135 

57.440 
57.752 
58.064 
58.366 
58.653 

58.915 
59.148 
59.345 
59.502 
59.619 


30 

62 

97 

135 

171 

207 
238 
267 
289 
305 

312 
312 
302 
287 
262 

233 
197 
157 
117 
75 


59.694   „ 

35 

59.729  — 
59.727     ^ 


59.690 
59.625 

59.537 
59.433 
59.315 
59.193 
59.070 

58.951 
58.839 
58.737 


37 

65 
88 

104 
118 
122 
123 
119 

112 
102 


Declina- 
tion. 


+  8  58 


98 

102 

102 

98 

89 

73 
53 
28 


26.63 
25.65 
24.63 
23.61 
22.63 

21.74 

21.01 

20.48 

20.20 

20.19  — 
81 

20.50 

21.12 

22.05 

23.30 

24.80 

26.55 
28.48 
30.55 
32.69 
34.86 

37.00 
39.05 
40.98 
42.77 
44.33 

45.69 
46.82 
47.72 
48.37 
48.81 

49.01 
49.00 
48.79 
48.41 
47.85 

47.13 
46.29 
45.35 


62 

93 

125 

150 

175 

193 
207 
214 
217 
214 

206 
193 
179 
156 
136 


113 
90 
65 
44 
30 

1 
21 
38 
56 
72 

84 
94 


C*  Aquaili. 
Mag.  3.8 


Right 
Ascension. 


h  m 
23  5 

s 
8.196 
8.100 
8.025 
7.970 
7.941 


96 
75 
56 
29 
1 


7.940 

7.971 
8.035 
8.134 
8.270 

8.444 
8.653 
8.897 
9.169 
9.467 

9.782 
10.106 
10.433 
10.754 
11.058 

11.340 
11.691 
11.805 
11.978 
12.107 


31 

64 

99 

136 

174 

209 
244 
272 
298 
315 

324 
327 
321 
304 
282 

251 
214 
173 
129 
84 


12.191 

12.231  — 
12.229     ^ 


12.187 
12.113 

12.013 
11.893 
11.761 
11.622 
11.484 

11.351 
11.227 
11.119 


43 

74 
100 

130 
132 
139 
138 
133 

134 
108 


Declina- 
tion. 


-21  36 


II 


45.53 
45.53 
45.28 
44.83 
44.14 

43.23 
42.09 
40.75 
39.19 
37.46 

35.57 
33.'56 
31.45 
29.31 
27.17 

25.10 
23.14 
21.33 
19.74 
18.39 

17.34 
16.58 
16.13   ^3 
16.00  — 
16.18   ^* 

44 

16.62 
17.31 
18.19 
19.21 
20.33 

21.47 
22.58 
23.62 
24.54 
25.29 

25.88 
26.25 
26.40 


0 
25 
45 
69 
91 

114 
134 
156 
173 
189 

201 
211 
214 
214 
207 

196 
181 
159 
135 
105 


76 
45 


69 

88 

102 

113 

114 

111 

104 

93 

75 

59 

37 
15 


IT  Cephei. 
Mag.  4.6 


Right 
Ascension. 


h     m 
23    5 


s 
18.42 

17.74 
17.13 
16.61 
16.22 

15.97 
15.85 
15.89 
16.10 
16.46 

16.96 
17.60 
18.33 
19.14 
20.01 

20.92 
21.83 
22.71 
23.56 
24.34 

25.04 
25.63 
26.11 
26.47 
26.70 

26.80 
26.78 
26.63 
26.36 
25.97 

25.50 
24.93 
24.29 
23.58 
22.84 

22.08 
21.33 
20.62 


68 
61 
53 
39 
35 

12 

4 
21 
36 
50 

64 
78 
81 

87 
91 

91 
88 
85 

78 
70 

59 
48 
36 
23 
10 

2 
15 
27 
39 
47 

57 
64 
71 
74 
76 

75 
71 


DeclhUk 
tlon. 


+74  56 


133 
189 
235 
273 
300 


83.06 
81.73 
79.84 
77.49 
74.76 

71.76 
68.63 
65.47 
62.44 
59.63 

57.18 

55.16 

53.64 

52.68 

52.30  — 
33 

52.52 

53.31 

54.67 

56.57 

58.91 


313 
316 
303 
381 
345 


203 

153 

96 


61.68 
64.80 
68.19 
71.79 
75.51 

79.27 
83.02 
86.64 
90.08 
93.27 

96.13 

98.57 

100.53 

101.96 

102.82 

103.07 
102.70 
101.70 


79 
136 
190 
334 
377 

313 
339 
360 
373 
376 

375 
362 
344 
319 
386 

344 

196 

143 

86 

35 


37 
100 


t  Grois. 
Mag.  4.1 


Right         Dedfitt- 
Asoansion.        tkm. 


h    m 
23     5 


s 
46.894 

46.738 
46.611 
46.516 
46.458 

46.440 
46.465 
46.534 
46.648 
46.810 

47.018 
47.271 
47.567 
47.898 
48.260 

48.645 
49.044 
49.445 
49.840 
50.218 

50.567 
50.880 
51.147 
51.362 
51.520 


156 

127 

95 

58 

18 


25 

60 

114 

103 

206 


253 
396 
331 
362 
385 

399 
401 
395 
378 
349 


313 
307 
216 
158 
97 

51.617  33 
51.655  — 
51.636  " 
51.563  " 
51.444  "• 

150 


51.285 
51.098 
50.890 
50.673 
50.455 

50.245 
50.048 
49.873 


187 
306 

217 
218 
310 

197 
175 


-45  40 


n 


75.87 
74.96 
73.66 
72.00 
70.02 

67.77 
65.30 
62.64 
59.86 
57.01 

54.15 
51.33 
48.60 
46.05 
43.71 

41.64 
39.90 
38.52 
37.55 
37.00 

36.88 
37.19 
37.93 
39.06 
40.52 

42.25 
44.19 
46.26 
48.37 
50.42 

52.34 
54.02 
55.42 
56.46 
57.11 

57.33 
57.12 
56.49 


01 
130 
166 
198 
225 


247 
266 
278 
2S5 

2f6 


282 
273 
3S5 
234 
207 


174 

138 

97 

55 

12 


31 

74 

113 

146 

173 


194 
207 
211 
205 
192 


168 

140 

104 

65 

22 


21 
63 


Mean  Place 
Sec  5,  Tan  5 


55.384 
1.012 


17.79 
+0.158 


7.779 
1.076 


44.62 
-0.396 


19.035 
3.853 


57.96 
+3.721 


46.734 
1.431 


68.78 
-1.024 


+0.06 
H-OA 


-0.01 
-0.2 


+0.06 
+0.4 


+0.03 
-0.2 


+0.04 
+0.4 


-0.24 
-0.2 


+0.07 
+0.4 


+0.07 
-0.2 
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APPARENT  PLACES  OP  STARS,  1919 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtaston 
llMiiTinie. 


Mag.  4.1 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Right 
AacwisJon. 


h      m 
23    12 


253 
213 
167 
115 
61 


3 
42.463 
42.210 
41.997 
41.830 
41.715 

41.654  J 
41.653  — 
41.711  " 
41.832  ^^ 
42.016  ^^ 

244 


42.260 
42.564 
42.922 
43.329 
43.777 

44.255 
44.753 
45.257 
45.755 
46.233 

46.678 
47.078 
47.421 
47.697 
47.901 


Mean  Place 
Sec  i,  Tan  6 


304 
358 
407 
448 
478 

498 
504 
498 
478 
445 

400 
343 
276 
204 
124 


48.025 

48.070  — 
48.038  ^ 
47.932  ^^ 
47.760  ^^ 

220 

47.531 


47.258 
46.952 
46.629 
46.300 

45.977 
45.673 
45.396 


273 
806 
323 
329 
323 


304 

277 


Declina- 
tion. 


-58  40 


tt 


59.09 
57.77 
55.98 
53.78 
51.23 

48.40 
45.34 
42.12 
38.82 
35.52 

32.25 
29.10 
26.14 
23.43 
21.02 


132 
179 
220 
255 
283 


306 
32i 
330 
330 
327 


7PiS0ilUIL. 

Mag.  3.8 


315 
296 
271 
241 
204 


18.98 
17.36 
16.19 
15.49 


162 

117 

70 


15.30  — 
so 


15.60 
16.38 
17.63 
19.28 
21.29 


25.58 
26.04 
28.60 
31.15 
33.59 

35.80 
37.72 
39.23 
40.30 
40.87 

40.92 
40.42 
39.43 


78 

125 
165 
201 
229 

246 
256 
255 
244 
221 

192 
151 

107 

57 

5 

50 
99 


Right 
Aaonsion. 


h     m 
23    12 


s 
58.502 
58.412 
58.339 
58.284 
58.251 

58.244 
58.265 
58.320 
58.408 
58.533 

58.695 
58.893 
59.123 
59.')83 
59.666 

59.967 
60.277 
60.589 
60.894 
61.185 

61.454 
61.6^5 
61.901 
62.070 
62.199 


Dedina- 
tion. 


+  2  50 


// 


42.587 
1.924 


49.40 
-1.643 


00 
78 
56 

88 
7 

21 
55 

88 
125 
162 

198 
230 
260 
283 
301 

310 
312 
306 
201 
260 

241 
206 
160 
129 


87 


62.286 

62.334 

62.342- 

62.317 

62.265 


48 
8 

25 
52 

78 


29.01 
28.22 
27.44 
26.71 
26.06 

25.54 
25.18 
25.03 
25.11 
25.47 

26.10 
27.00 
28.18 
29.60 
31.26 

33.08 
35.03 
37.07 
39.13 
41.16 

43.11 
44.94 
46.59 
48.06 
49.29 

50.31 
51.08 
51.62 
51.93 


62.187 
62.091 
61.982 
61.867 
61.748 

61.633 
61.523 
61.421 


96 
109 
115 
119 
115 

110 
102 


79 
78 
73 
65 
52 

36 
15 

8 
36 
63 

90 
118 
142 
166 
182 

195 
204 
206 
203 
195 

183 
165 
147 
123 
102 

77 
54 

31 


7  Soulptoiis. 
Mag.  4.5 


Right 
Ascension. 


h      m 
23    14 


52.04  - 

7 

51.97 
61.71 
51.32 
50.80 
50.18 


49.46 
48.69 
47.89 


26 
39 
52 
62 
72 

77 
80 


s 

27.548 
27.426 
27.326 
27.250 
27.201 

27.185 
27.202 
27.256 
27.348 
27.481 

27.655 
27.870 
28.121 
28.406 
28.719 

29.052 
29.399 
29.750 
30.096 
30.429 

30.738 
31.016 
31.255 
31.451 
31.600 

31.699 
31.748 
31.750  — 
31.707  ^ 
31.627  ^ 

113 

31.514 
31.378 
31.226 
31.064 
30.900 

30.740 
30.590 
30.454 


122 

100 

76 

49 

16 

17 

54 

92 

133 

174 

215 
251 
285 
313 
333 

347 
351 
346 
333 
309 

278 
239 
196 
149 
00 

40 


186 
152 
162 
164 
160 

150 
136 


Dedinft- 
tion. 


-32  57 


89.03 
88.66 
87.% 
86.97 
85.68 

84.13 
82.34 
80.34 
78.15 
75.83 

73.40 
70.93 
68.45 
66.02 
63.70 

61.54 
59.58 
57.89 
56.51 
55.48 


37 

70 

99 

129 

155 

179 
200 
219 
232 
243 

247 
248 
243 
232 
216 

196 
109 
138 
103 
67 


o  Cephei. 
Mag.  4.9 


Right 
Asomslon. 


54.81  3JJ 
54.51  — 
54.60    • 


55.04 
55.82 

56.91 
58.22 
59.72 
61.33 
62.97 

64.57 
66.07 
67.39 
68.47 
69.28 


44 

78 
109 

131 
150 
161 
164 
160 

150 

132 

106 

81 

51 


57.950 
1.001 


22.23 
+0.050 


69.79 
69.98  — 
69.83   ** 


27.173 
1.192 


84.71 
-0.649 


h      m 
23    15 


s 

17.67 

17.23 
16.84 
16.50 
16.24 

16.07 
15.99 
16.01 
16.15 
16.38 

16.72 
17.15 
17.66 
18.23 
18.85 

19.50 
20.15 
20.80 
21.42 
22.00 

22.53 
22.99 
23.37 
23.66 
23.87 

23.99 
24.02 
23.96 
23.82 
23.60 

23.32 
22.97 
22.57 
22.14 
21.68 

21.20 
20.73 
20.27 


44 

30 
84 

26 
17 

8 

2 
14 
23 
34 

43 
51 
67 
02 
66 

05 
«5 
02 
68 

53 

4A 
88 

29 
21 
12 

3 

6 
14 
22 

28 

36 
40 
43 
46 

48 

47 
46 


17.576 
2.632 


DecUM- 
tka. 


+67  40 


// 


29.81 
28.50 
26.67 
24.39 
21.74 

18.85 

15.81 

12.78 

9.85 

7.16 

4.80 
2.88 
1.45 
0.67 


0.25- 


131 
183 
2» 

ass 

804 
903 

293 


236 


193 

143 

88 


33 


0.52 
1.36 
2.76 
4.63 
6.99 

9.74 
12.82 
16.16 
19.69 
23.33 

27.01 
30.65 
34.16 
37.50 
40.57 

43.31 
45.66 
47.54 
48.89 
49.70 

49.92 
49.54 
48.57 


27 

81 
140 
187 
236 
275 

306 
334 
353 
364 
368 

364 
351 
834 

307 
274 

235 

188 

135 

81 

22 

38 
97 


5.43 
+2.435 


+0.07 
+0.4 


+0.11 
-0.2 


+0.06 
+0.4 


0.00 
-0.2 


+0.06 
+0.4 


+0.04 
-0.2 


+0.05 
+0.4 


-0.16 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiiifiton 
MMnTune. 


Jan.  1.2 
11.2 
21.1 
81.1 

Feb.  10.1 

20.1 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


r  Pegaai. 
Mag.  4.6 


Right 
Aaoenskm. 


h     m 
23    16 


s 
38.099 
37.986 
37.888 
37.810 
37.756 

37.732 
37.741 
37.786 
37.872 
38.000 

38.169 
38.377 
38.623 
38.898 
39.200 

39.519 
39.847 
40.176 
40.497 
40.801 

41.083 
41.332 
41.546 
41.720 
41.852 

41.942 
41.990 


113 
98 
78 
64 
24 

9 

46 

86 

128 

109 

208 
246 
275 
302 
319 

328 
329 
321 
804 
282 

249 
214 
174 
132 
90 

48 
9 


41.999  — 

41.971  ^ 


41.912 

41.828 
41.723 
41.601 
41.471 
41.335 

41.199 
41.067 
40.942 


50 
84 

05 
22 
30 
36 
36 

32 
25 


P^clina- 
tion. 


+23  17 


tt 


61.70 
60.48 
59.08 
57.55 
55.96 

54.37 
52.86 
51.50 
50.38 
49.56 


122 
140 
163 
IW 
159 

161 

136 

112 

82 

61 


49.05 
48.93  — 
49.21   ^ 


49.88 
50.93 

52.32 
54.05 
56.03 
58.25 
60.61 

63.07 
65.58 
68.07 
70.49 
72.79 

74.93 
76.88 
78.60 
80.08 
81.28 


67 

106 
138 

173 
198 
222 
286 
246 

261 
249 
342 
230 
214 

196 
172 
148 
120 
94 


82.22 
82.85 
83.18 
83.22  — 
82.94 


63 

33 

4 

28 
67 


82.37 
81.52 
80.42 


86 

no 


h^  Aqvaril. 
Blag.  4.2 


Right 
Ascension. 


h     m 
23    18 


8 

43.559 
43.456 
43.371 
43.306 
43.264 

43.249 
43.264 
43.311 
43.395 
43.516 

43.675 
43.871 
44.101 
44.363 
44.651 

44.960 
45.279 
45.603 
45.924 
46.231 

46.518 
46.776 
46.999 
47.184 
47.326 

47.423 
47.476 


103 
86 
66 
42 
16 

16 

47 

84 

121 

150 

196 
230 
262 
288 

309 

319 
324 
321 
307 
387 

358 
333 
186 
143 

97 

63 


47.487  — 

47.459  ^ 

47.397   ^ 
88 

47.309 

111 

134 

133 

185 

183 

136 
113 


47.198 
47.074 
46.942 
46.807 

46.674 
46.549 
46.436 


DeeliD&> 
tfcm. 


-20  32 


It 


35.66 
35.75  — 
35.61 
35.25 
34.64 


9 

14 

36 
61 
83 


33.81 
32.74 
31.46 
29.97 
28.27 

26.42 
24.42 
22.31 
20.15 
17.98 

15.87 
13.84 
11.95 
10.28 
8.84 

7.67 
6.80 
6.26 


107 
128 
149 
170 
186 

200 
211 
216 
217 
211 

208 
180 
167 
144 
117 

87 
64 


88 

6.03  — 
6.11  * 

88 

6.49 
7.12 
7.96 
8.96 
10.06 

11.22 
12.37 
13.46 
14.44 
15.28 

15.93 
16.40 
16.64 


63 

84 
100 
110 
116 

116 

100 

98 

84 

66 

47 
34 


4  CasBiopeiae. 
Blag.  5.2 


Right 
Asowiwloii. 


h     m 
23    21 


8 

14.25 
13.92 
13.61 
13.35 
13.15 

13.02 
12.96 
12.98 
13.08 
13.27 

13.54 
13.89 
14.32 
14.78 
15.29 

15.83 
16.38 
16.92 
17.45 
17.94 

18.49 
18.79 
19.12 
19.38 
19.58 

19.70 
19.75 
19.73 
19.64 
19.48 

19.28 
19.02 
18.73 
18.40 
18.05 

17.69 
17.33 
16.98 


83 

31 
36 
30 
13 

6 

3 
10 
19 
37 

86 
43 
46 
61 
64 

66 
64 

63 
49 
46 

39 
33 

36 
30 
13 

6 

3 

9 

16 

30 

36 
29 
33 
86 
96 

86 
86 


Dedin*. 
tion. 


+61  50 


n 


40.23 
38.93 
37.13 
34.91 
32.34 

29.55 
26.63 
23.71 
20.92 
18.37 


130 
180 
222 
267 
279 


292 
292 
279 
265 
223 


1«1^  180 
^^'^  131 

13.04  ^ 
12.26  ^^ 

12.05  — 

34 

12.39 


13.29 
14.73 
16.65 
18.99 

21.72 
24.77 
28.05 
31.49 
35.05 

38.61 
42.12 
45.52 
48.72 
51.65 

54.25 
56.47 
58.23 
59.49 
60.22 

60.38 
59.96 
68.97 


90 
144 
192 
234 
378 

806 
838 
344 
356 
356 

861 
840 
820 
393 
260 


333 

176 

136 

73 

16 

43 
99 


u  Pegaai. 
Blag.  4.6 


Right 


h      m 
23    21 


8 

20.663 
20.550 
20.451 
20.371 
20.314 

20.286 
20.290 
20.332 
20.413 
20.535 

20.700 
20.904 
21.144 
21.417 
21.717 

22.034 
22.361 
22.690 
23.013 
23.318 

23.602 
23.855 
24.074 
24.253 
24.391 


113 
99 
80 

67 
38 

4 
43 

81 
133 
166 

304 
340 
373 
800 
317 

327 
329 
823 
306 
384 

353 
319 
179 
138 
96 


24.486 
^^^^  63 

24.539 
24.553  — 
24.531  " 


24.478 

24.398 
24.297 
24.180 
24.052 
23.919 

23.785 
23.654 
23.529 


63 

80 

01 
17 
28 
33 
34 

31 
36 


Deelina- 
tkm. 


+22  57 


n 


41.90 
40.72 
39.36 
37.87 
36.31 

34.76 
33.28 
31.95 
30.85 
30.03 

29.54 
29.42 
29.68 
30.34 
31.37 

32.75 
34.45 
36.42 
38.61 
40.94 

43.38 
45.86 
48.33 
50.73 
53.01 

55.13 
57.06 
58.77 
60.24 
61.45 

62.37 
63.00 
63.34 
63.39  — 
63.13  ^ 

64 

62.59 
61.77 
60.71 


118 
136 
149 
156 
166 

148 

133 

110 

83 

49 

13 

26 
66 

108 
138 

170 
197 
319 
333 
344 

348 
347 
340 


313 

198 
171 
147 
131 
93 

63 
34 


83 
106 


Mean  Place 
Sec  6,  Tan  6 

D^5,  D«6 


37.518 
1.089 


48.21 
+0.431 


43.066 
1.068 


34.81 
-0.375 


13.896 
2.119 


16.69 
+1.868 


20.049 
1.086 


28.51 
+0.424 


+0.06 
+0.4 


-0.03 
-0.2 


+0.06 
+0.4 


+0.02 
-0J2 


+0.05 
+0A 


-0.12 


+0.06 


-0.03 


i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


W&shinfftoa 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 

2.0 

12.0 

22.0 

Apr.     1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Mean  Place 
Sec  6,  Tan  6 


72  Pegasi  (inean). 
Mag.  5.2 


Right 
AscensJon. 


h      m 
23    29 


s 
56.544 

56.409 

56.289 

56.187 

56.111 


135 

120 

102 

76 

46 


56.065 
56.054  — 
56.084  ^ 
56.157  ^ 
56.275  "® 

165 
56.440 


56.647 
56.895 
57.178 
57.490 

57.822 
58.166 
58.513 
58.854 
59.178 

59.479 
59.749 
59.985 
60.179 
60.329 


»7 

248 
283 
312 
832 


344 
347 
341 
324 
301 

270 
236 
194 
150 
107 


60.436 
60.499 
60.520  — 
60.503  ^^ 


60.453 

60.373 
60.268 
60.145 
60.007 
59.862 

69.711 
59.562 
59.417 


50 
80 

105 
123 
138 
145 
151 

140 
145 


DecUn^ 
tkm. 


+30  52 


ft 


57.46 
56.25 
54.78 
53.09 
51.28 

49.41 
47.56 
45.83 
44.30 
43.03 


121 
147 
169 
181 
187 


185 
173 
153 
127 
04 


42.09  ^ 

41.54   ^^ 

41.40  — 

41.69  ^ 

42.40   ^^ 
112 

43.52 

151 

183 

213 

235 

254 

264 
268 
260 
260 
350 

234 
214 
101 
163 
135 


X  Andiomedfle. 
Mag.  4.0 


45.03 
46.86 
48.99 
51.34 

53.88 
56.52 
59.20 
61.89 
64.49 

66.99 
69.33 
71.47 
73.38 
75.01 


77.38 
78.07   ^ 
78.41  - 
78.40    * 


78.02 
77.29 
76.24 


73 
105 


Right 
AMension. 


h   m 
23  33 


8 

36.358 
36.163 
35.985 
35.832 
35.712 


195 
178 
153 
120 
81 


55.872 
1.165 


41.59 
+0.598 


+0.06 
+0.4 


-0.04 
-0.1 


35.631 
35.596  — 
35.613  ^^ 
35.686  ^ 
35.816  ^^ 

188 

36.004 

241 
291 
331 
367 
391 

404 
405 
397 
378 
350 

314 
272 
225 
173 
122 


36.245 
36.536 
36.867 
37.234 

37.625 
38.029 
38.434 
38.831 
39.209 

39.559 
39.873 
40.145 
40.370 
40.543 


40.665 
40.736 
40.756  — 
40.730  * 
40.662  ^ 

106 

40.556 

137 
164 
184 
200 
207 


40.419 
40.255 
40.071 
39.871 

39.664 
39.454 
39.248 


210 
900 


Decline* 
tkm. 


+46    1 


f» 


29.36 
28.12 
26.48 
24.50 
22.27 


124 
164 
198 
223 
238 


19.89 
17.43 
15.02 
12.76 
10.75 

9.05 
7.77 
6.93 


246 
241 
226 

201 
170 

128 
84 


6.58  i? 

6.72   " 
65 


7.37 

8.49 

10.07 

12.05 

14.37 

16.99 
19.83 
22.85 
25.95 
29.08 

32.18 
35.17 
38.01 
40.64 
43.01 

45.06 
46.76 
48.06 
48.92 


112 
158 
198 
232 
262 

284 
802 
310 
313 
310 

299 

284 
263 
237 
305 

170 

130 

86 


t  Andiomedfle. 
Mag.  4.3 


Right 
Asoenskm. 


49.33  — 
6 


49.27 
48.73 
47.73 


54 

100 


h     m 
23    34 


8 

10.224 

10.044 

9.881 

9.739 

9.629 


180 
163 
142 
110 
74 


9.555 
9.525  — 
9.543   ^® 
9.614  ^^ 
9.739  ^^ 

179 

9.918 


35.687 
1.440 


9.20 
+1.036 


+0.06 
+0.4 


-0.07 
-0.1 


10.149 
10.428 
10.746 
11.097 

11.471 
11.857 
12.247 
12.629 
12.993 

13.330 
13.633 
13.895 
14.112 
14.281 

14.400 

14.471  ^ 

23 
14.494  — 

14.472  ^ 
61 

96 

127 
151 
171 
184 
193 

194 
190 


231 

279 
318 
351 
374 

386 
390 
382 
364 
337 

303 
262 
217 
160 
119 


71 


14.411 

14.315 
14.188 
14.037 
13.866 
13.682 

13.490 
13.296 
13.106 


DeeliD&> 
tion. 


+42  49 


/f 


29.76 
28.52 
26.92 
25.01 
22.85 

20.57 
18.23 
15.96 
13.84 
11.97 

10.44 
9.30 
8.60  „ 
8.38  — 
8.65  ^ 

74 

9.39 


124 
160 
191 
216 
328 

234 

227 
313 
187 
153 


114 
70 


131 
164 
302 
233 
262 

283 
395 
304 
304 
399 


10.60 
12.24 
14.26 
16.59 

19.21 
22.03 
24.98 
28.02 
31.06 

34.05 
36.93 
39.66 
42.15 
44.39 

46.32 
47.90 
49.09 
49.86 
60.20  — 

13 

60.08 
49.51 
48.52 


37S 
349 
324 
198 


158 
110 

77 


57 
99 


t  Piscium. 
Mag.  4.3 


Rteht 
Asoensfon. 


h      m 
23    35 


8 

47.682 
47.581 
47.492 
47.419 
47.365 

47.334 


101 
89 
73 
54 
31 

3 


47.331  — 
47.361  ^ 
47.427  *• 
47.529  ^^ 

140 

47.669 


47.849 
48.064 
48.311 
48.585 

48.879 
49.188 
49.501 
49.811 
60.108 

60.389 
60.643 
60.865 
61.053 
61.202 

61.311 
61.381  3^ 
61.412  — 
61.410  ^ 
61.376 

61.317 
61.236 
61.141 
61.034 
60.921 

60.805 
60.691 
60.682 


180 
215 
247 
374 
394 

309 
313 
310 
397 
381 

354 
323 
188 
149 
100 


70 


34 
59 

81 

95 

107 

113 

116 

114 
109 


Deollna- 

tlOD. 


+  5  11 


tt 


21.16 
20.33 
19.49 
18.67 
17.94 

17.29 
16.80 
16.51 


S3 
84 
83 
73 
65 

49 
39 
8 


16.43  — 
16.62   ^® 

45 


17.07 
17.83 
18.85 
20.16 
21.69 


23.43 
25.32 
27.32 
29.37 
31.42 

33.42 
35.32 
37.08 
38.64 
40.01 

41.14 
42.05 
42.72 
43.16 
43.38 

43.41 
43.24 
42.92 
42.46 
41.87 

41.17 
40.40 
39.58 


76 
103 
131 
153 
174 

189 
200 
206 
205 
200 

190 
176 
156 
137 
113 

91 
67 
44 
23 
3 

17 
83 

59 

70 

77 
83 


9.638 
1.363 


10.40 
+0.927 


+0.06 
1+0.4 


-0.06 


46.994 
1.004 


13.77 
+0.091 


+0.06 


-0.01 
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Wttshlnfftoii 
Time. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


20.1 

2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Kov.    6.4 

16.3 

26.3 

Bee.    6.3 

16.2 
26.2 
36.2 


7  Cephel. 
Mag.  3.4 


Right 
Aaoenskm. 


Mean  Place 
Sec  a,  Tan  a 


h     m 
23    35 


B 

60.90 
60.05 
59.26 
58.56 
57.99 

57.57 
57.30 


85 

79 
70 
67 
42 

27 


8 

57.22  — 
57.32   '^ 

28 
47 


57.60 

58.07 
58.70 
59.46 
60.35 
61.32 

62.35 
63.40 
64.46 
65.48 
66.45 

67.33 
68.12 
68.79 
69.34 
69.74 


63 
76 
89 
97 
103 

105 

106 

102 

97 

88 

79 
67 
55 
40 
26 


70.00 
70.12  — 
70.08     * 


69.90 
69.59 

69.14 
68.57 
67.91 
67.16 
66.33 

65.46 
64.57 
63.70 


18 
31 

45 

57 
66 
75 
83 
87 

80 
87 


Dedina- 
tion. 


K  Andromede. 
Mag.  4.3 


Right 
Ascension. 


+77  10 


// 


74.94 
74.04 
72.57 
70.57 
68.11 

65.32 
62.29 
59.16 
56.04 
53.09 

50.39 
48.05 
46.17 
44.80 
43.98 

43.74 
44.08 
45.00 
46.45 
48.42 

50.84 
53.65 
56.81 
60.24 
63.85 

67.58 
71.36 
75.10 
78.72 
82.14 

85.29 
88.10 
90.48 
92.35 
93.68 


90 
147 
200 
246 
279 

303 
313 
312 
295 
270 

234 

188 

137 

82 

24 


34 

92 

145 

197 

242 

281 
316 
343 
361 
373 

378 
374 
362 
342 
315 

281 

238 

187 

133 

74 


94.42  ^^ 
94.53  — 
94.00  ^ 


60.740 
4.509 


49.01 
+4.397 


+0.05 


-0.29 
-0.1 


h     m 
23    36 


s 

25.535 
25.350 
25.181 
25.034 
24.918 


185 
109 
147 
116 

78 


24.840 
24.805  — 
24.820   ^* 
24.888  ^ 
25.011  ^^ 

178 

25.189 

231 

280 

321 

355 

378 


25.420 
25.700 
26.021 
26.376 

26.754 
27.146 
27.541 
27.929 
28.299 

28.642 
28.951 
29.219 
29.442 
29.616 


392 
895 
888 
370 
343 

309 
268 
223 
174 
123 


29.739 
29.812 
29.838  — 
29.819  ^* 
29.759  ^ 

96 

29.663 

128 
152 
174 
187 
195 


29.535 
29.383 
29.209 
29.022 

28.827 
28.629 
28.434 


198 
195 


Declina- 
tion. 


o)^  Aqnarii. 
Mag.  4.6 


+43  53 


It 


26.60 
25.38 
23.79 
21.88 
19.72 

17.42 
15.06 
12.74 
10.59 
8.66 


122 
159 
191 
216 
230 


236 
232 
215 
193 
150 


7.07 

5.87 
5.11 


120 
76 


4.82^ 

5.03  ^^ 
60 

5.72 

116 
160 
199 
231 
261 


6.88 

8.48 

10.47 

12.78 

15.39 
18.20 
21.16 
24.22 
27.28 

30.30 
33.22 
35.99 
38.54 
40.84 


281 
296 
306 
306 
302 

292 
277 
255 
230 
198 


163 

125 

82 


42.82 

44.45 

45.70 

46.52   3^ 

46.90  — 
7 

46.83 
46.30 
45.34 


53 
96 


24.830 
1.388 


6.96 
+0.962 


Right 
Ascension. 


+0.06 
+0.4 


-0.06 
-0.1 


h     m 
23    38 


8 

31.996 
31.890 
31.796 
31.719 
31.662 

31.629 
31.624 
31.650 
31.712 
31.811 

31.947 
32.122 
32.334 
32.579 
32.852 

33.147 
33.458 
33.776 
34.092 
34.398 

34.687 
34.951 
35.184 
35.380 
35.537 

35.651 
35.724 


106 
94 
77 
57 
33 

5 

26 

62 

99 

136 

175 
212 
245 
273 
295 

311 
318 
316 
306 
289 

264 
233 

196 
157 
114 

73 


33 

35.757  — 
35.753    * 


35.715 

35.648 
35.560 
35.455 
35.337 
35.214 

35.090 
34.968 
34.854 


38 
67 

88 
105 
118 
123 
124 

122 
114 


Ded  {na- 
tion. 


-14  59 


n 


33.45 
33.78 


33 


33.91  — 
33.86    * 


33.58 

33.09 
32.37 
31.42 
30.24 

28.85 

27.24 
25.46 
23.53 
21.48 
19.36 

17.23 
15.14 
13.14 
11.28 
9.62 

8.17 
7.01 
6.13 
5.55  ^ 
5.28-?! 

2 

5.30 
5.60 
6.13 
6.87 
7.75 


28 
49 

72 

95 

118 

139 

161 

178 
193 
205 
212 
213 

209 
200 
186 
166 
145 

116 
88 
58 


8.72 

9.75 
10.77 
11.75 
12.64 

13.40 
14.03 
14.49 


30 

53 
74 
88 

97 

103 

102 

98 

80 

76 

63 
46 


31.368 

1.035 


33.97 
-0.268 


+0.06 
UOA 


+0.02 
-0.1 


%^  Aqnarii. 
Mag.  5.3 


Right 
Ascension. 


h     m 
23    40 


110 
98 
81 
60 
35 


8 

0.740 
0.630 
0.532 
0.451 
0.391 

0.356 

0.347  — 

0.372   ^ 

0.432   ^ 

0.529  ^ 
136 


0.665 
0.840 
1.052 
1.298 
1.572 

1.871 
2.184 
2.505 
2.825 
3.136 

3.430 
3.698 
3.936 
4.137 
4.297 


175 
213 
M6 
274 
290 


813 
831 
320 
311 

294 


368 


301 
160 
117 


4.414   ^^ 
4.489 
4.522  — 
4.618    * 
4.478  ^ 


4.409 
4.318 
4.209 
4.087 
3.959 

3.890 
3.703 
3.585 


91 

109 
133 
138 


1S7 
118 


Dediitt- 
tion. 


-18  43 


It 


36.70 
36.92 


36.93- 
36.69  ^ 


22 
I 


36.23 

35.52 
34.58 
33.40 
32.00 
30.39 

28.60 
26.64 
24.54 
22.37 
20.17 

17.98 
15.87 
13.88 
12.06 
10.47 

9.14 
8.11 
7.40 
7.01 
6.95  — 

23 

7.18 
7.68 
8.44 
9.38 
10.45 


46 
71 

94 

lis 

140 
161 
179 

196 
210 
217 
220 
219 

211 
199 
182 
159 
133 

103 
71 
39 


1L61 
12.79 
13.93 
14.99 
15.92 

16.68 
17.27 
17.66 


50 

76 

94 

107 

116 

118 

114 

106 

93 

76 


0.125 
1.056 


35.99 
*0.339 


+0.06 
+0.4 


+0.02 
-0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Wasb 


JjUn/QQ 

Tune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


Apr. 


20.1 

2.1 

12.0 

22.0 

1.0 


10.9 
20.9 
30.9 
May  10.9 
20.8 

30.8 

June    9.8 

19.8 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 
17.5 
27.5 

Oct.  7.5 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


Mean  Place 
Sec  i,  Tan  5 


cTncanc. 
Mag.  4.7 


Rttht 


li     m 
23    55 


0 

42.95 
A2M 
42.16 
41.84 
41.57 

41.36 
41.23 
41.17  - 
41.20    ' 

10 

18 


48.43 

48.20 
47.89 
47.52 
47.11 
46.67 

46.22 
45.77 
45.35 


41 
38 
S2 
37 
31 

13 


41.30 

41.48 
41.76 
42.10 
42.51 
42.99 

43.52 
44.09 
44.69 
45.29 
45.89 

46.47 
47.01 
47.49 
47.90 
48.23 

48.46 
48.60 
48.64  ~ 
48.59    * 


38 

34 

41 
48 
68 

57 
80 
80 
80 
88 

64 

48 
41 
33 
33 

14 


18 
33 

81 
37 
41 
44 

46 

46 
43 


43.016 
2.461 


+0.06 
+0.4 


tiim. 


-66    1 


tt 


51.04 
49.98 
48.37 
46.27 
43.74 

40.86 
37.67 
84.26 
30.72 
27.10 

23.50 
20.01 
16.66 
13.56 
10.76 

8.33 
6.33 
4.80 
3.79 


108 
181 
310 
353 
388 

310 
341 
364 
383 
380 

349 
335 
810 
380 
343 

300 

163 
101 


3.32  « 

8 


3.38 
3.99 
5.12 
6.72 
8.77 


11.17 
13.84 
16.67 
19.56 
22.40 

25.05 
27.45 
29.46 
31.01 
32.04 

32.50 
32.38 
31.68 


81 
113 

180 
306 

340 

387 
383 


384 
366 

340 
301 
165 
103 
48 

13 
70 


38.95 
-2.249 


+0.15 
0.0 


SOPisoiiim. 

Mag.  4.7 


Right 


h    m 
23    57 


8 

49.142 
49.034 
48.934 
48.847 
48.777 


108 

100 

87 

70 

40 


48.728 
48.705  — 
48.712     ^ 


48.753 
48.831 

4o.v4o 

49.104 
49.298 
49.526 
49.785 

50.068 
50.369 
50.679 
50.991 
51.295 

51.585 
51.853 
52.093 
52.299 
52.469 

52.599 
52.691 
52.744 


41 

78 

117 

168 
104 
338 

3se 

383 

301 
310 
313 
304 
390 

368 
340 
300 
170 
130 

03 
63 


52.760  — 
52.744    " 

43 
52.701 
52.633 
52.547 
52.447 
52.338 

52.223 
52.107 
51.994 


88 

88 

100 

109 

116 

118 
113 


48.368 
1.006 


+0.06 
+0.4 


tfcm. 


-6    27 


tt 


48.12 
48.70 
49.16 
49.49 
49.65 

49.65 
49.43 
49.01 
48.35 
47.46 

46.32 
44.97 
43.40 
41.65 
39.76 

37.76 
35.71 
33.67 
31.67 
29.79 

28.06 
26.53 
25.23 
24.19 
23.43 


68 
48 
33 
18 
0 

33 
43 
68 

80 
114 

136 
167 
176 
189 
300 

306 

304 
300 

188 
173 

163 

130 

104 

70 

49 


22.94  „ 
22.72  — 
22.75     ' 


23.01 
23.45 

24.05 
24.77 
25.55 
26.37 
27.19 

27.98 
28.72 
29.37 


36 

44 

00 

73 
78 
83 
83 
79 

74 
85 


51.19 
-0.113 


+0.01 
O.0 


2Cetl. 
Mag.  4.6 


Bight 


h     m 
28    59 


8 

36.216 
36.098 
35.992 
35.897 
35.821 


118 

106 

96 

78 

65 


35.766 
35.739  — 
35.741  ^ 


35.779 
35.855 

35.971 
36.126 
36.320 
36.549 
36.811 

37.098 
37.405 
37.722 
38.042 
38.357 

38.656 
38.935 
39.184 
39.399 
39.575 

39.712 
39.807 
39.860 


38 

78 

118 

156 
194 


387 

307 
317 
330 
816 


379 
349 
315 
178 
137 

95 
68 


39.875  — 
39.866    ^* 

60 

39.806 
39.730 
39.634 
39.524 
39.402 

39.277 
39.150 
39.026 


76 

98 

110 

123 

135 

127 
134 


Dedfaia- 
tkm. 


-17    46 


tt 


73.92 
74.25 
74.36 
74.22 
73.86 

73.23 
72.37 
71126 
69.93 
68.37 

66.61 
64.68 
62.59 
60.41 
58.18 

55.95 
63.77 
51.71 
49.80 
48.11 

46.67 
45.53 
44.70 
44.20 


33 

11 

14 
37 
63 

86 
111 
133 
168 
178 

198 
300 
318 


318 
308 

191 
169 
144 


114 


60 


44.03  i-' 

18 
44.19 
44.62 
45.33 
46.25 
47.32 


48.50 
49.72 
50.92 
62.05 
53.07 

53.94 
5^.62 
55.11 


48 

71 

93 

107 

118 

133 
130 
113 
103 
87 

88 
49 


35.489 
1.060 


73.16 
-0.321 


. 


+0.06 
+0i4 


+0.02 
0.0 
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FOR   WASFTNGTON 

APPARENT 

'  NOON. 

**» «  _  -. 

Bldveai 

Date. 

AsoensioD. 

Var. 
Hour. 

Apparent 
Declinaticn. 

Var. 

Equation 

o(  Time. 

Mean— App. 

Var. 

Hour. 

8emi- 
dlameter. 

8.T.or 

Bem-Paoi. 

Iferid. 

Time  of 
Mean  Noon. 

h  m      8 

8 

•     »      ft 

ft 

m      ■ 

fi 

t         n 

m     8 

h  m     s 

Jan.       1 

18  44  37.57 

11.052 

-23    3    8.6 

+11.79 

+  3  25.29 

+1.192 

16  17.82 

111.06 

18  41 11.72 

2 

18  49    2.67 

11.039 

22  58  12.0 

12.93 

3  53.76 

1.179 

16  17.82 

1 11.02 

18  45    8.27 

3 

18  53  27.44 

11.024 

22  52  47.8 

14.07 

4  21.89 

1.165 

16  17.83 

1 10.97 

18  49   4.83 

4 

18  57  51.83 

11.007 

22  46  56.3 

15.21 

4  49.65 

1.149 

16  17.82 

110.92 

18  53    1.39 

5 

19    2  15.81 

10.990 

22  40-37.7 

16  34 

5  17.00 

1.131 

16  17.82 

1 10.87 

18  56  57.95 

6 

19    6  39.35 

10.971 

-22  33  52.2 

+17.45 

+  5  43.91 

+  1.112 

16  17.81 

1 10.81 

19   0  54.50 

7 

1911    2.42 

10.951 

22  26  40.0 

18.56 

610.35 

1.092 

16  17.80 

1 10.74 

19   4  51.06 

8 

19  15  24.98 

10.929 

22  19    1.2 

19.66 

6  36.28 

1.069 

16  17.77 

110.68 

19    8  47.62 

9 

19  19  47.01 

10.906 

22  10  56.2 

20.75 

7    1.68 

1.017 

16  17.74 

110.60 

19  12  44.18 

10 

19  24    8.49 

10.883 

22    2  25.1 

21.83 

7  26.53 

1.023 

16  17.71 

1 10.52 

19  16  40.73 

11 

19  28  29.38 

10.858 

-21  53  28.3 

+22.90 

+  7  50.79 

+0.999 

16  17.68 

1 10.45 

19  20  37.29 

12 

19  32  49.67 

10.833 

2144    6.0 

23.95 

8  14.46 

0.973 

16  17.64 

1 10.37 

19  24  33.85 

13 

19  37    9.33 

10.806 

21  34  18.4 

25.00 

8  37.51 

0.947 

16  17.59 

110.29 

19  28  30.41 

14 

19  41  28.35 

10.779 

.  21  24    5.9 

26.01 

8  59.91 

0.020 

16  17.54 

110.20 

19  32  26.M 

15 

19  45  46.72 

10.751 

21  13  28.6 

27.07 

9  21.67 

0.893 

16  17.48 

1 10.11 

19  36  23.52 

16 

19  50    4.43 

10.723 

-21    2  26.9 

+28.08 

+  9  42.76 

+0.864 

16  17.42 

1 10.02 

19  40  20.08 

17 

19  54  21.44 

10.695 

20  51    1.1 

29.07 

10    3.16 

0.836 

16  17.34 

1    9.93 

19  44  16.64 

18 

19  58  37.76 

10.665 

20  39  11.4 

30.06 

10  22.86 

0.807 

16  17.26 

1    9.83 

19  48  13.19 

19 

20    2  53.37 

10.636 

20  26  58.2 

31.04 

10  41.87 

0.777 

16  17.18 

1    9.73 

19  52    9.75 

20 

20    7    8.26 

10.605 

20  14  21.7 

32.00 

11    0.15 

0.746 

16  17.09 

1    9.63 

19  56    6.31 

21 

20  11  22.42 

10.574 

-20    122.5 

+32.94 

+11 17.70 

+0.715 

16  16.99 

1    9.53 

20   0    2.86 

22 

20  15  35.83 

10.548 

19  48    0.7 

33.87 

11  34.51 

0.684 

16  16.89 

1    9.42 

20   3  59.42 

23 

20  19  48.49 

10.511 

19  34  16.8 

34.78 

11  50.57 

0.653 

16  16.79 

1    9.31 

20    7  55.98 

24 

20  24    0.39 

10.479 

19  2011.0 

35.60 

12    5.87 

0.621 

16  16.67 

1    9.21 

20  11 52.53 

25 

20  28  11.51 

10.447 

19    5  43.7 

36.58 

12  20.40 

0.589 

16  16.55 

1    9.10 

20  15  49.09 

26 

20  32  21.87 

10.415 

-18  50  55.5 

+37.44 

+12  34.15 

+0.657 

16  16.43 

1    8.98 

20  19  45.64 

27 

20  36  31.42 

10.382 

18  35  46.6 

38.29 

12  47.11 

0.523 

16  16.31 

1    8.87 

20  23  42.20 

28 

20  40  40.17 

10.318 

18  20  17.4 

39.13 

12  59.27 

0.490 

16  16.18 

1    8.76 

20  27  38.76 

29 

20  44  48.13 

10.315 

18    4  28.3 

39.95 

13  10.64 

0.457 

16  16.05 

1    8.64 

20  31 35.31 

30 

20  48  55.27 

10.281 

17  48  19.8 

40.75 

13  21.21 

0.423 

16  15.92 

1    8.53 

20  35  31.87 

31 

20  53    1.59 

10.247 

-17  31  52.1  i  +41.53 

+13  30.95 

+0.389 

16  15.78 

1    8.41 

20  39  28.42 

Feb.      1 

20  57    7.10 

10.218 

17  15    5.9 

42.30 

13  39.88 

0.355 

16  15.64 

1    8.30 

20  43  24.98 

2 

21    111.78 

10.178 

16  58    1.4 

43.06 

13  47.97 

0.320 

16  15.50 

1    8.18 

20  47  21.54 

3 

21    5  15.63 

10.143 

16  40  39.1 

43.79 

13  55.24 

0.280 

16  15.35 

1   8.07 

20  5118X)9 

4 

21    918.64 

10.109 

16  22  59.5 

44.50 

14    1.69 

0.252 

16  15.19 

1    7.95 

20  55  14.65 

5 

21 13  20.82 

10.074 

-16    5    3.1 

+45.20 

+14    7.30 

+0.217 

16  15.04 

1    7.84 

20  59  11.20 

6 

21 17  22.16 

10.030 

15  46  50.1 

45.88 

14  12.08 

0.182 

16  14.89 

1    7.73 

21   3   7.76 

7 

21  21  22.68 

10.005 

15  28  20.9 

46.54 

14  16.03 

0.148 

16  14.73 

1    7.61 

21    7   4.31 

8 

21  25  22.37 

9.970 

15    9  36.2 

47.19 

14  19.15 

0.114 

16  14.56 

1    7.60 

2111   0.87 

9 

21  29  21.25 

9.936 

14  50  36.2 

47.81 

14  21.47 

0.080 

16  14.39 

1    7.39 

21 14  57.42 

10 

21  33  19.30 

9.908 

-14  31  21.4 

+48.42 

+14  22.96 

+0.046 

16  14.21 

1    7.28 

21 18  58.98 

11 

21  37  16.56 

9.869 

14  11  52.1 

49.02 

14  23.67 

+0.013 

16  14.04 

1    7.17 

21 22  50.53 

12 

21 41 13.04 

9.837 

13  52    8.7 

49.59 

14  23.59 

-0.020 

16  13.86 

1    7.06 

21 26  47.08 

13 

2145    8.73 

9.806 

13  32  11.8 

50.15 

14  22.73 

0.052 

16  13.67 

1   6.95 

219043.64 

14 

2149    3.67 

9.773 

13  12    1.5 

50.69 

14  21.12 

0.083 

16  13.48 

1    6.84 

21 84  40.19 

15 

21  52  57.86 

9.748 

-12  51  38.4 

+51.22 

+14  18.76 

-0.113 

16  13.29 

1   6.74 

21 88  96.76 

16 

21  56  51.32 

9.718 

-12  31    2.8 

+51.74 

+14  15.67 

-0.143 

16  13.08 

|1   6.63 

21 42  83.96 
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FOR  WASHTNGTDN 

APPARENT 

'  NOON. 

Sidereal 

Time  of 

Mean  Noon. 

Date. 

Apparent 
Asoenai<n. 

Var. 
Hwr. 

Apparent 
De^natkn. 

Var. 
Hour. 

Equation 

of  Time. 

Mean— App. 

Var. 
Hour. 

Semi- 
diameter. 

8.  T.  of 

3em.PaaB. 

MeHd. 

b  m      s 

s 

•     1     tf 

tf 

m      9 

8 

/      // 

m    8 

h  m      s 

Feb.    16 

21  66  51.32 

9.713 

-12  31    2.8 

+51.74 

+14  15.67 

-0.143 

16  13.08 

1  6.63 

21  42  33.30 

17 

22    0  44.05 

9.683 

12  10  15.1 

52.23 

14  11.87 

0.173 

16  12.88 

1  6.53 

21  46  29.86 

18 

22    4  36.09 

9.654 

11  49  15.7 

52.71 

14    7.37 

0.302 

16  12.67 

1  6.43 

21  50  26.41 

19 

22    8  27.45 

9.620 

1128    5.2 

53.17 

14    2.18 

0.230 

16  12.45 

1  6.33 

21  64  22.96 

20 

22  12  18.14 

9.598 

11    6  43.7 

53.61 

13  56.33      0.258 

16  12.23 

1  6.23 

21  58  19.52 

21 

22  16    8.17 

9.571 

-10  45  11.8 

-1-54.04 

+13  49.82 

-0.285 

16  12.01 

1  6.13 

22    2  16.07 

22 

22  19  57.67 

9.545 

10  23  29.8 

54.45 

13  42.69 

0.311 

16  11.78 

1  6.04 

22    612.62 

23 

22  23  46.33 

9.520 

10    138.1 

54.84 

13  34.93 

0.336 

16  11.56 

1  5.95 

2210    9.18 

24 

22  27  34.50 

9.495 

9  39  37.2 

55.22 

13  26.56 

0.361 

16  11.32 

1  5.86 

2214    5.73 

25 

22  31  22.08 

9.470 

9  17  27.5 

55.58 

13  17.61 

0.385 

16  11.09 

1  5.77 

2218    2.28 

26 

22  35    9.08 

9.447 

-  8  56    9.4 

•1-55.92 

+13    8.09 

-O.406 

16  10.86 

1  6.69 

22  21  58.84 

27 

22  38  55.53 

9.424 

8  32  43.2 

56.25 

12  58.01 

0.431 

16  10.62 

1  5.60 

22  26  55.39 

28 

22  42  41.42 

9.401 

810    9.4 

56.55 

12  47.38 

0.454 

16  10.38 

1  5.52 

22  29  61.94 

Mar.      1 

22  46  26.80 

9.380 

7  47  28.5 

56.84 

12  36.23 

0.475 

16  10.14 

1  5.45 

22  33  48.50 

2 

22  50  11.66 

9.359 

7  24  40.9 

57.12 

12  24.56 

0.496 

16    9.90 

1  5.38 

22  37  45.06 

3 

22  53  56.00 

9.338 

-  7    1  47.0 

+57.37 

+12  12.39 

-0.517 

16    9.66 

1  5.31 

22  41  41.60 

4 

22  57  39.86 

9.318 

6  38  47.1 

57.61 

11  59.74 

0.537 

16    9.41 

1  5.24 

22  45  38.16 

5 

23    123.26 

9.299 

6  15  41.9 

57.83 

11  46.61 

0.556 

16    9.17 

1  5.17 

22  49  34.71 

6 

23    5    6.19 

9.280 

6  52  31.6 

58.03 

11  33.03 

0.575 

16    8.92 

1  5.11 

22  53  31.26 

7 

23    8  48.67 

9.261 

5  29  16.5 

58.22 

11 19.00 

0.503 

16    8.68 

1  5.05 

22  57  27.81 

8 

23  12  30.73 

9.244 

-  5    5  57.2 

+58.30 

+11    4.56 

-0.611 

16    8.43 

1  4.99 

23    124.37 

9 

23  16  12.39 

9.228 

4  42  34.1 

58.54 

10  49.69 

0.637 

16    8.18 

1  4.93 

23    5  20.92 

10 

23  19  53.66 

9.212 

4  19    7.4 

58.68 

10  34.46 

0.642 

16    7.92 

1  4.88 

23    917.47 

11 

23  23  34.56 

9.197 

3  65  37.5 

58.80 

10  18.84 

0.657 

16    7.67 

1  4.83 

23  13  14.02 

12 

23  27  15.12 

9.183 

3  32    5.0 

58.91 

10    2.89 

0.671 

16    7.41 

1  4.78 

23  17  10.58 

13 

23  30  55.36 

9.170 

-  3    8  30.0 

+50.00 

+  9  46.63 

-0.684 

16    7.16 

1  4.74 

23  21    7.13 

14 

23  34  35.30 

9.150 

2  44  52.9 

59.08 

9  30.07 

0.605 

16    6.89 

1  4.70 

23  26    3.68 

15 

23  38  14.97 

9.148 

2  21  14.0 

59.15 

9  13.23 

0.706 

16    6.63 

1  4.66 

23  29   0.23 

16 

23  41  54.39 

9.138 

1  57  33.8 

50.20 

8  56.14 

0.717 

16    6.36 

1  4.62 

23  32  56.79 

17 

23  45  33.59 

9.129 

1  33  52.5 

59.23 

8  38.82 

0.726 

16    6.09 

1  4.59 

23  36  53.34 

18 

23  49  12.57 

9.121 

-  1 10  10.6 

+59.25 

+  8  21.31 

-0.733 

16    5.82 

1  4.56 

23  40  49.89 

19 

23  52  51.39 

9.114 

0  46  28.3 

50.26 

8    3.62 

0.740 

16   6.55 

1  4.64 

23  44  46.44 

20 

23  56  30.05 

9.108 

-  0  22  46.1 

50.26 

7  45.78 

0.746 

16    5.27 

1  4.62 

23  48  43.00 

21 

0   0  '8.57 

9.103 

+  00  55.7 

50.23 

7  27.80 

0.751 

16    5.0Q 

1  4.60 

23  52  39.56 

22 

0    3  46.99 

9.000 

0  24  36.8 

50.19 

7    9.71 

0.756 

16   4.72 

1  4.48 

23  56  36.10 

23 

0    7  25.31 

9.005 

+  0  48  16.9 

+50.14 

+  6  51.53 

-0.750 

16   4.44 

1  4.47 

0   0  32.66 

24 

Oil   3.57 

0.003 

1 11  56.4 

59.07 

6  33.29 

0.761 

16    4.16 

1  4.45 

0   4  29.20 

25 

0  14  41.78 

0.092 

1  36  32.2 

58.99 

615.00 

0.762 

16    3.88 

1  4.44 

0    8  25.76 

26 

0  18  19.98 

9.091 

159   6.8 

58.89 

6  56.69 

0.763 

16    3.60 

1  4.44 

0  12  22.31 

27 

0  21  58.17 

9.001 

2  22  38.9 

58.77 

6  38.38 

0.763 

16   3.31 

1  4.44 

0  16  18.86 

28 

0  26  36.37 

9.003 

+  2  46   8.2 

+58.65 

+  6  20.08 

-0.762 

16    3.03 

1  4.44 

0  20  15.41 

29 

0  29  14.61 

0.004 

3    9  34.2 

58.51 

5    1.81 

0.760 

16    2.76 

1  4.44 

0  24  11.97 

30 

0  32  52.89 

0.007 

3  32  56.6 

58.35 

4  43.59 

0.757 

16    2.47 

1  4.45 

0  28   8.52 

31 

0  36  31.25 

0.100 

3  66  14.9 

58.17 

4  25.46 

0.754 

16   2.19 

14.46 

0  32    6.07 

Apr.       1 

0  40   9.68 

0.108 

4  19  28.8 

57.98 

4    7.38 

0.751 

16    1.92 

1  4.47 

0  36    1.62 

2 

0  43  48.20 

0.107 

+  4  42  37.9 

+57.77 

+  3  49.40 

-0.747 

16    1.64 

14.48 

0  39  68.18 

3 

0  47  26.82 

O.llS 

+  55  42.0 

+57.55 

+  3  31.62 

-0.743 

16    1.37 

1  4.60 

0  43  54.73 

NoTB^For  mean  tiiM  int«na  of  iHiildlMBaCer  ptiirinff  nMridittii,  «a\3^^ 
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FOR  WASHINGTON 

APPARENI 

•  NOON. 

Sidaraal 

Time  of 

MeanNoGO. 

Date. 

Afloensicn. 

Var. 
Hwr. 

Apparant 
Dedbaticn. 

Var. 

Equation 

of  Time. 

Mean— App. 

Var. 
Hour. 

Semi- 

jMnLrMB. 

Merid. 

h   m       8 

8 

•     /      // 

If 

m      8 

8 

t      It 

m    8 

h   m      8 

Apr.       1 

0  40    9.68 

0.103 

+  4  19  28.8 

+57.98 

+4    7.38 

-0.751 

16    1.92 

14.47 

0  36    1.62 

2 

0  43  48.20 

9.107 

4  42  37.9 

67.77 

3  49.40 

0.747 

16    1.64 

1  4.48 

0  39  58.18 

3 

0  47  26.82 

9.112 

5    5  42.0 

57.55 

3  31.52 

0.742 

16    1.37 

1  4.50 

0  43  54.73 

4 

0  51    5.58 

9.118 

5  28  40.5 

57.32 

3  13.77 

0.737 

16    1.10 

1  4.53 

0  47  51.28 

5 

0  54  44.48 

9.134 

5  51  33.2 

57.07 

2  56.16 

0.731 

16    0.83 

1  4.56 

0  51  47.83 

6 

0  58  23.53 

9.130 

+  6  14  19.8 

+56.80 

+2  38.71 

-0.724 

16    0.56 

14.58 

0  55  44.39 

7 

1    2    2.75 

9.138 

6  36  59.6 

56.52 

2  21.43 

0.716 

16    0.29 

1  4.61 

0  59  40.94 

8 

1    5  42.16 

9.147 

6  59  32.7 

56.23 

2    4.33 

0.708 

16    0.02 

14.65 

1    3  37.49 

9 

1    9  21.79 

9.1M 

7  21  58.7 

55.02 

1  47.44 

0.600 

15  59.75 

1  4.68 

1    7  34.04 

10 

1  13    1.64 

9.165 

7  44  17.0 

55.60 

1  30.78 

0.680 

15  59.49 

1  4.72 

1  11  30.60 

11 

1  16  41.73 

9.176 

+  86  27.5 

+55.27 

+1  14.38 

-0.678 

15  59.22 

1  4.76 

1  15  27.15 

12 

1  20  22.10 

9.188 

8  28  29.9 

54.03 

0  58.24 

0.666 

15  58.95 

1  4.80 

1  19  23.70 

13 

1  24    2.75 

9.aoo 

8  50  23.7 

54.56 

0  42.38 

0.654 

15  58.68 

1  4.84 

1  23  20.26 

14 

1  27  43.71 

9.214 

912    8.7 

54.19 

0  26.83 

0.641 

15  58.42 

1  4.89 

1  27  16.81 

15 

1  31  25.00 

9.227 

9  33  44.6 

53.79 

+0  11.60 

0.627 

15  58.15 

1  4.94 

1  31  13.36 

16 

1  35    6.63 

9.342 

+  9  55  10.9 

+53.39 

-0    3.27 

-0.613 

15  57.88 

1  4.99 

1  35    9.92 

17 

1  38  48.63 

9.258 

10  16  27.6 

52.98 

0  17.79 

0.507 

15  57.61 

1  5.04 

1  39    6.47 

18 

1  42  31.01 

9.274 

10  37  34.2 

52.56 

0  31.93 

0.580 

15  57.35 

1  5.10 

143    3.02 

19 

1  46  13.79 

9.291 

10  58  30.3 

52.12 

0  45.66 

0.563 

15  57.08 

1  5.16 

1  46  59.58 

20 

1  49  56.98 

9.309 

11 19  15.7 

51.66 

0  58.99 

0.546 

15  56.81 

1  5.22 

1  50  56.13 

21 

1  53  40.60 

9.327 

+11  39  49.9 

+51.19 

-1  11.89 

-0.528 

15  56.55 

1  5.28 

154  52.68 

22 

1  57  24.67 

9.346 

12   012.8 

50.71 

1  24.34 

0.500 

15  56.28 

1  5.34 

1  58  49.24 

23 

2    1    9.21 

9.365 

12  20  23.9 

50.21 

1  36.33 

0.400 

15  56.02 

1  5.41 

2    2  45.79 

24 

2    4  54.21 

9.385 

12  40  23.0 

49.70 

1  47.84 

0.470 

15  55.76 

1  5.47 

2    6  42.34 

25 

2    8  39.71 

9.406 

13    0    9.6 

49.18 

1  58.87 

0.450 

15  55.51 

1  5.54 

2  10  88.90 

26 

2  12  25.70 

9.427 

+13  19  43.6 

+48.64 

-2    9.40 

-0.428 

15  55.26 

1  5.61 

2  14  35.45 

27 

2  16  12.20 

9.448 

13  39    4.5 

48.09 

2  19.42 

0.407 

15  55.00 

1  5.68 

2  18  82.01 

28 

2  19  59.22 

9.470 

13  58  11.9 

47.53 

2  28.93 

0.386 

15  54.75 

1  5.76 

2  22  28.56 

29 

2  23  46.75 

9.491 

14  17    5.6 

46.04 

2  37.93 

0.364 

15  54.51 

1  5.84 

2  26  25.11 

30 

2  27  34.80 

9.513 

14  35  45.1 

46.34 

2  46.41 

0.342 

15  54.26 

1  5.91 

2  30  21.67 

May       1 

2  31  23.38 

9.535 

+14  54  10.2 

+45.74 

-2  54.37 

-0.330 

15  54.02 

1  5.99 

2  34  18.22 

2 

2  35  12.49 

9.557 

15  12  20.5 

45.12 

3    1.79 

0.208 

15  53.79 

1  6.07 

2  38  14.78 

3 

2  39    2.12 

9.579 

15  30  15.8 

44.48 

3    8.69 

0.276 

15  53.56 

1  6.15 

2  42  11.33 

4 

2  42  52.29 

9.602 

15  47  55.5 

43.83 

3  15.06 

0.254 

15  53.33 

1  6.23 

2  46    7.89 

5 

2  46  42.9d 

9.634 

16    519.6 

43.17 

3  20.89 

0.232 

15  53.10 

1  6.31 

2  50    4.44 

6 

2  50  34.24 

9.647 

+16  22  27.7 

+42.49 

-3  26.19 

-0.200 

15  52.88 

1  6.39 

2  54    1.00 

7 

2  54  26.03 

9.670 

16  39  19.3 

41.80 

3  30.94 

0.186 

15  52.66 

1  6.47 

2  57  57.55 

8 

2  58  18.37 

9.692 

16  55  54.4 

41.11 

3  35.15 

0.164 

15  52.45 

1  6.55 

3    1  54.11 

9 

3    2  11.26 

9.715 

17  12  12.4 

40.39 

3  38.80 

0.141 

15  52.24 

1  6.64 

8    5  50.66 

10 

3    6    4.71 

9.739 

17  28  13.2 

39.66 

3  41.90 

0.117 

15  52.03 

1  6.72 

3    9  47.22 

11 

3    9  58.72 

9.762 

+17  43  56.5 

+38.93 

-3  44.44 

-O.004 

15  51.82 

1  6.80 

3  13  43.77 

12 

3  13  53.30 

9.786 

17  59  22.1 

38.19 

3  46.40 

0.070 

15  51.61 

1  6.88 

3  17  40.33 

13 

3  17  48.44 

9.809 

18  14  29.5 

37.43 

3  47.81 

0.047 

15  51.41 

1  6.97 

3  21  36.88 

14 

3  21  44.16 

9.833 

18  29  18.5 

36.65 

3  48.65 

-0.023 

15  51.20 

1  7.05 

3  25  33.44 

15 

3  25  40.45 

9.857 

18  43-49.0 

35.87 

3  48.92 

+0.001 

15  51.00 

17.13 

3  29  29.99 

16 

3  29  37.31 

9.881 

+18  58    0.6 

+35.08 

-3  48.61 

+0.025 

15  50.80 

17.21 

3  33  26.55 

17 

3  33  34.75 

9.905 

+19  11  52.9 

+34.27 

-3  47.73 

+0.010 

15  50.60 

17.29 

3  37  23.11 

Note.— For  mmn  time  interval  of  aemidiameter  pacing  meridian,  aabtract  0^.18  from  the  rid«wll»tarraL 
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FOR   WASHINGTON 

APPARENT  NOON. 

Sidereal 

Time  of 

HeanNoon. 

Pato. 

Asoefoaioii. 

Var. 
Hmir. 

Apparent 
Bocltnation. 

Var. 

Equation 

orTimB. 

llean— App. 

Var. 
Hmir. 

Semi- 
dJametar. 

S.  T.  of 

flam.  Pass. 

llerid. 

h    m      s 

s 

0           /             // 

n 

m      8 

8 

/      It 

m    8 

h    m      8 

May    17 

3  33  34.75 

9.905 

+19  11  52.9 

•1-34.27 

-3  47.73 

+0.049 

15  50.60 

1  7.29 

3  37  23.11 

18 

3  37  32.76 

9.929 

19  25  25.7 

33.45 

3  46.28 

0.072 

15  50.40 

1  7.37 

3  41  19.66 

19 

3  41  31.34 

9.953 

19  38  38.9 

32.63 

3  44.26 

0.096 

15  50.21 

1  7.45 

3  45  16.22 

20 

3  45  30.49 

9.976 

19  51  32.1 

31.80 

3  41.67 

0.120 

15  50.02 

1  7.53 

3  49  12.77 

21 

3  49  30.21 

10.000 

20   4    5.0 

30.95 

3  38.52 

0.143 

15  49.83 

1  7.60 

3  53    9.33 

22 

3  53  30.49 

10.023 

+20  16  17.5 

-1-30.08 

-3  34.80 

+0.166 

15  49.64 

1  7.68 

3  57    5.88 

23 

3  57  31.33 

10.046 

20  28    9.3 

29.21 

3  30.53 

0.180 

15  49.46 

1  7.75 

4    1    2.44 

24 

4    1  32.72 

10.060 

20  39  40.0 

28.34 

3  25.71 

0.212 

15  49.28 

1  7.82 

4    4  59.00 

25 

4    5  34.63 

10.091 

20  50  49.4 

27.45 

3  20.37 

0.234 

15  49.11 

1  7.89 

4    8  55.55 

26 

4    9  37.07 

10.112 

21    137.4 

26.55 

3  14.50 

0.255 

15  48.94 

1  7.96 

4  12  52.11 

27 

4  13  40.03 

10.133 

+2112    3.6 

+25.64 

-3    8.12 

+0.276 

15  48.78 

1  8.03 

4  16  48.67 

28 

4  17  43.47 

10.153 

2122    7.9 

24.72 

3    1.25 

0.296 

15  48.62 

1  8.09 

4  20  45.22 

29 

4  21  47.40 

10.173 

21  31  50.1 

23.79 

2  53.90 

0.315 

15  48.47 

1  8.16 

4  24  41.78 

30 

4  25  51.78 

10.192 

2141    9.9 

22.86 

2  46.10 

0.334 

15  48.32 

1  8.22 

4  28  38.34 

31 

4  29  56.59 

10.209 

2150    7.1 

21.91 

2  37.87 

0.352 

15  48.18 

1  8.28 

4  32  34.89 

June     1 

4  34    1.82 

10.226 

+21  58  41.5 

+20.95 

-2  29.21 

+0.368 

15  48.04 

1  8.34 

4  36  31.45 

2 

4  38    7.45 

10.242 

22    6  52.9 

19.99 

2  20.17 

0.384 

15  47.90 

1  8.40 

4  40  28.01 

3 

4  42  13.45 

10.257 

22  14  41.3 

19.03 

2  10.75 

0.400 

15  47.77 

1  8.46 

4  44  24.56 

4 

4  46  19.81 

10.272 

22  22    6.4 

18.05 

2    0.98 

0.414 

15  47.65 

1  8.51 

4  48  21.12 

5 

4  50  26.51 

10.286 

22  29    7.9 

17.07 

1  60.87 

0.428 

15  47.53 

1  8.56 

4  52  17.68 

6 

4  54  33.54 

10.299 

+22  35  45.9 

+16.09 

-1  40.43 

+0.442 

15  47.41 

1  8.61 

4  56  14.23 

7 

4  58  40.86 

10.311 

22  42   0.2 

15.10 

1  29.69 

0.454 

15  47.30 

1  8.65 

5    0  10.79 

8 

5    2  48.47 

10.322 

22  47  50.6 

14.10 

1  18.66 

0.465 

15  47.19 

1  8.69 

5    4    7.35 

9 

5    6  56.35 

10.333 

22  53  16.9 

13.10 

1    7.36 

0.476 

15  47.09 

1  8.73 

5    8    3.90 

10 

5  11    4.49 

10.344 

22  58  19.2 

12.00 

0  55.82 

0.486 

15  46.98 

1  8.77 

5  12    0.46 

11 

5  15  12.86 

10.353 

+23    2  57.3 

+11.06 

-0  44.04 

+0.405 

15  46.88 

1  8.80 

6  15  57.02 

12 

6  19  21.44 

10.362 

23    7  10.9 

10.06 

0  82.06 

0.504 

15  46.79 

1  8.83 

5  19  53.58 

13 

5  23  30.21 

10.369 

2311   0.3 

9.04 

0  19.87 

0.511 

15  46.69 

1  8.85 

5  23  50.13 

14 

5  27  39.17 

10.376 

23  14  25.1 

8.02 

-0    7.51 

0.518 

15  46.60 

1  8.87 

5  27  46.69 

15 

5  31  48.27 

10.382 

23  17  25.3 

7.00 

+0    5.01 

0.524 

15  46.51 

1  8.89 

5  31  43.25 

16 

5  35  57.52 

10.388 

+23  20   0.9 

+  5.97 

+0  17.67 

+0.530 

15  46.43 

1  8.91 

5  35  39.81 

17 

5  40    6.89 

10.393 

23  22  11.8 

4.94 

0  30.44 

0.534 

15  46.35 

1  8.92 

5  39  36.36 

18 

5  44  16.36 

10.396 

23  23  58.0 

3.91 

0  43.31 

0.538 

15  46.28 

1  8.93 

5  43  32.92 

19 

5  48  25.91 

10.400 

23  25  19.3 

2.87 

0  56.27 

0.541 

15  46.21 

1  8.94 

5  47  29.48 

20 

5  52  35.52 

10.401 

23  26  15.9 

1.84 

1    9.29 

0.543 

15  46.14 

1  8.94 

5  51  26.04 

21 

5  56  45.15 

10.402 

+23  26  47.7 

+  0.81 

+1  22.34 

+0.544 

15  46.07 

1  8.94 

5  55  22.59 

22 

6    0  54.80 

10.402 

23  26  54.5 

-0.23 

1  35.39 

0.544 

15  46.01 

1  8.94 

5  59  19.15 

23 

6    5    4.44 

10.401 

23  26  36.4 

1.27 

1  48.45 

0.543 

15  45.95 

18.94 

6    3  15.71 

24 

6    9  14.05 

10.398 

23  25  53.6 

2.80 

2    1.46 

0.540 

15  45.90 

1  8.93 

6    7  12.27 

25 

6  13  23.59 

10.395 

23  24  46.0 

3.33 

2  14.40 

0.537 

15  45.85 

1  8.91 

6  11    8.82 

26 

6  17  33.04 

10.391 

+23  23  13.7 

-4.86* 

+2  27.25 

+0.533 

15  45.81 

1  8.90 

6  15    5.38 

27 

6  21  42.36 

10.386 

23  21 16.7 

5.89 

2  39.98 

0.528 

15  45.78 

1  8.88 

6  19    1.94 

28 

6  25  51.53 

10.379 

23  18  55.0 

6.42 

2  62.57 

0.521 

15  45.75 

1  8.85 

6  22  58.50 

29 

6  30    0.53 

10.370 

2316   8.7 

7.44 

3    4.98 

0.512 

15  45.73 

1  8.82 

6  26  55.05 

30 

6  34    9.32 

10.361 

23  12  58.0 

8.46 

3  17.17 

0.503 

15  45.71 

1  8.79 

6  30  51.61 

July      1 

6  38  17.88 

10.351 

+23   9  22.8 

-9.47 

+3  29.13 

+0.403 

15  45.70 

1  8.76 

6  34  48.17 

2 

6  42  26.17 

10.839 

+23    5  23.4 

-10.48 

+3  40.84 

+0.482 

15  45.69 

1  8.73 

6  38  44.72 
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FOR  WASHINGTON 

apparent: 

'  NOON. 

Bidmal 

Time  of 

MeanNooo. 

Date. 

Var. 
Hwir. 

Apparent 
DedinatioQ. 

Var. 

Eqaatloo 

of  Time. 

Mean— App. 

Var. 
Hoar. 

Bemi- 
diametor. 

8.  T.  of 

9em.PaaB. 

Mflrid. 

h  m      s 

s 

•     f     ff 

ff 

m      8 

8 

r        tt 

m    8 

h   m      • 

July 

1 

6  38  17.88 

10.851 

+23   9  22.8 

-9.47 

+3  29.13 

40.498 

15  45.70 

18.76 

6  34  48.17 

2 

6  42  26.17 

10.330 

23    5  23.4 

10.48 

3  40.84 

0.482 

15  45.69 

1  8.73 

6  38  44.72 

3 

6  46  34.19 

10.837 

23   0  59.8 

11.48 

3  52.27 

0.470 

15  45.69 

1  8.69 

6  42  41.28 

4 

6  50  41.90 

10.814 

22  56  12.2 

12.48 

4    3.40 

0.457 

15  45.69 

1  8.65 

6  46  37.84 

5 

6  54  49.29 

10.301 

22  51   0.6 

13.48 

4  14.20 

0.443 

15  45.70 

1  8.61 

6  50  34.40 

6 

6  58  56.32 

10.286 

+22  45  25.1 

-14.47 

+4  24.65 

•K).438 

15  45.71 

1  8.56 

6  54  30.95 

7 

7    3    3.00 

10.371 

22  39  26.0 

15.45 

4  34.75 

0.413 

15  45.73 

1  8.51 

6  58  27.51 

8 

7    7    9.31 

10.254 

22  33   3.4 

16.43 

4  44.46 

0.397 

15  45.76 

1  8.46 

7    2  24.07 

9 

7  11  15.22 

10.237 

22  26  17.4 

17.40. 

4  53.79 

0.880 

15  45.79 

1  8.41 

7    6  20.62 

10 

7  15  20.71 

10.230 

22  19   8.2 

18.37 

5    2.70 

0M2 

15  45.81 

1  8.35 

7  10  17.18 

11 

7  19  25.78 

10.202 

+22  11  35.8 

-19.32 

+5  11.18 

-fO.344 

15  45.84 

1  8.29 

7  14  13.74 

12 

7  23  30.40 

10.183 

22    3  40.6 

20.37 

5  19.22 

0.336 

15  45.88 

1  8.23 

7  18  10.29 

13 

7  27  34.57 

10.154 

21  55  22.7 

21.83 

5  26.83 

0.307 

1 

15  45.91 

1  8.17 

7  22    6.85 

14 

7  31  38.28 

10.145 

21  46  42.2 

22.15 

5  33.95 

0.387 

15  45.95 

1  8.10 

7  26    3.41 

15 

7  35  41.51 

10.125 

21  37,39.3 

33.06 

5  40.61 

0.368 

15  46.00 

1  8.03 

7  29^9.96 

16 

7  39  44.27 

10.105 

+21  28  14.3 

-24.00 

+5  46.79 

40.347 

15  46.04 

1  7.96 

7  33  56.52 

17 

7  43  46.52 

10.084 

21 18  27.3 

34.91 

5  52.48 

0.837 

15  46.09 

1  7.89 

7  37  53.08 

18 

7  47  48.27 

10.063 

21    818.6 

85.81 

5  57.66 

0.306 

15  46.15 

1  7.82 

7  41  49.63 

19 

7  51  49.51 

10.041 

20  57  48.1 

26.71 

6    2.33 

0.184 

15  46.21 

1  7.74 

7  45  46.19 

20 

7  55  50.24 

10.010 

20  46  56.5 

27.59 

6    6.49 

0.163 

15  46.27 

1  7.66 

7  49  42.75 

21 

7  59  50.44 

0.M7 

+20  35  43.8 

-28.47 

+6  10.11 

40.140 

15  46.33 

1  7.58 

7  53  39.30 

22 

8    3  50.09 

9.074 

20  24  10.1 

29.33 

6  13.20 

0.117 

15  46.41 

1  7.50 

7  57  85.86 

4 

23 

8    7  49.19 

0.051 

26  12  16.0 

30.18 

6  15.74 

0.094 

15  46.49 

1  7.42 

8    182.42 

1 

24 

8  11  47.73 

9.027 

20   0    1.5 

81.03 

6  17.72 

0.071 

15  46.57 

1  7.33 

8    5  28.97 

25 

8  15  45.70 

9.904 

19  47  26.9 

31.86 

6  19.13 

0.047 

15  46.65 

1  7.25 

8    9  25.53 

26 

8  19  43.09 

9.879 

+19  34  32.5 

-33.67 

+6  19.97 

40.083 

15  46.74 

1  7.17 

8  13  22.08 

27 

8  23  39.88 

9.854 

19  21 18.6 

33.48 

6  20.20 

-0.003 

15  46.84 

1  7.08 

8  17  18.64 

28 

8  27  36.08 

9.820 

19    7  45.6 

34.37 

6  19.84 

0.037 

15  46.94 

1  7.00 

8  21  15.20 

29 

8  31  31.67 

9.803 

18  53  53.6 

35.06 

6  18.88 

0.063 

15  47.05 

1  6.91 

8  25  11.75 

30 

8  35  26.64 

9.777 

18  39  43.0 

35.83 

6  17.30 

0.079 

15  47.17 

1  6.83 

8  29    8.31 

31 

8  39  20.99 

9.751 

+18  25  14.1 

-36.58 

+6  15.11 

-Oa06 

15  47.29 

1  6.74 

8  38    4.86 

Aug. 

1 

8  43  14.73 

9.725 

18  ia27.1 

37.83 

6  12.29 

0.131 

15  47.41 

1  6.65 

8  37    1.42 

2 

8  47    7.84 

9.600 

17  55  22.4 

38.06 

6    8.85 

0.167 

15  47.54 

1  6.57 

8  40  57.97 

3 

8  51    0.32 

9.674 

17  40   0.2 

38.78 

6    4.79 

0.183 

15  47.67 

1  6.48 

8  44  54.53 

4 

8  54  52.18 

9.648 

17  24  20.9 

39.49 

6    0.11 

0.306 

15  47.81 

16.39 

8  48  51.08 

5 

8  58  43.42 

9.622 

+17    8  24.6 

--i0.19 

+5  54.80 

-0.834 

15  47.95 

1  6.31 

8  52  47.64 

} 

6 

9    2  34.04 

9.500 

16  52  11.8 

40.87 

5  48.89 

0.8S0 

15  48.09 

1  6.22 

8  56  44.19 

t 

1 

7 

9    6  24.05 

9.571 

16  35  42.7 

41.54 

5  42.36 

0.384 

15  48.24 

16.14 

9    0  40.75 

1 

8 

9  10  13.45 

9.546 

16  18  57.5 

42.21 

5  35.22 

0.309 

15  48.39 

1  6.05 

9    4  37.30 

f 
• 

9 

9  14    2.24 

9.521 

16    156.7 

43.86 

5  27.49 

0.334 

15  48.54 

1  5.96 

9    8  83.86 

1 

10 

9  17  50.45 

9.497 

+15  44  40.5 

-43.49 

+5  19.17 

-0.350 

15  48.70 

15.88 

9  12  30.41 

1 
1 

11 

9  21  38.08 

9.473 

15  27    9.0 

44.12 

5  10.27 

0.383 

15  48.85 

15.80 

9  16  26.97 

1 

12 

9  25  25.14 

9.449 

15   9  22.8 

44.73 

5    0.80 

0.406 

15  49.01 

1  5.72 

9  20  23.52 

13 

9  29  11.64 

9.426 

14  51  22.0 

45.33 

4  50.77 

0.439 

15  49.18 

15.63 

9  24  20.08 

14 

9  32  57.58 

9.403 

14  33   6.9 

45.91 

4  40.19 

0.453 

15  49.35 

1  5.55 

9  28  16.63 

15 

9  36  43.00 

9.882 

+14  14  37.8 

-46.49 

+4  29.09 

-0.474 

1549.52 

1  5.47 

9  32  18.18 

16 

9  40  27.90 

9.360 

+13  55  55.0 

-47.06 

+4  17.46 

-0.406 

15  49.69 

1  5.40 

9  36    9  J4 
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FOR   WASHINGTON 

APPARENT 

NOON. 

BidttiBal 

Time  of 

Mean  Noon. 

Date. 

Aaotniion. 

Var. 
Hmr. 

Apparant 
Deoltnatlon. 

Var. 
naat. 

Squatfon 

ornme. 

Maaa— App. 

Var. 

Semi- 
dJameter. 

B.T.or 

J9am.PaaB. 
Itoid. 

h  m      8 

8 

•     t     t0 

It 

m     8 

8 

t     It 

m    8 

h  m     8 

Aug.     16 

9  40  27.90 

0.360 

+13  55  55.0 

-47.06 

+  4  17.46 

-0.405 

15  49.69 

1  5.40 

9  36    9.74 

17 

9  4412.28 

0.339 

13  36  58.9 

47.63 

4    5.32 

0.516 

15  49.86 

1  5.32 

9  40   6.29 

18 

9  47  56.17 

0.310 

13  17  49.6 

48.15 

3  52.67 

0.536 

15  50.03 

1  5.25 

9  44   2.85 

19 

9  51 39.56 

o.aoo 

12  58  27.6 

48.67 

3  39.56 

0.556 

15  50.21 

1  5.18 

9  47  59.40 

20 

9  55  22.48 

0.270 

12  38  53.2 

40.10 

3  25.97 

0.676 

15  50.40 

1  5.11 

9  51 55.95 

21 

9  59   4.95 

9.260 

+12  19   6.6 

-40.68 

+  3  11.91 

-O.506 

15  50.58 

1  5.04 

9  55  52.51 

22 

10    2  46.94 

0.241 

1159   8.3 

50.16 

2  57.40 

0.614 

15  50.77 

1  4.97 

9  59  49.06 

23 

10    6  28.49 

0.232 

11  38  58.6 

50.64 

2  42.43 

0.633 

15  50.97 

14.90 

10    3  45.61 

24 

1010   9.61 

0.204 

11 18  37.7 

51.00 

2  27.04 

0.650 

15  51.17 

14.83 

10   7  42.17 

25 

10  13  50.30 

0.186 

10  58    6.2 

51.53 

211.22 

0.668 

15  51.37 

1  4.77 

10  11  38.72 

26 

10  17  30.57 

0.100 

+10  37  24.2 

-51.06 

+  154.98 

-0.685 

15  51.58 

14.71 

10  15  35.27 

27 

10  21 10.43 

0.153 

10  16  32.2 

52.37 

138.34 

0.703 

15  51.79 

1  4.65 

10  19  31.83 

28 

10  24  49.91 

0.137 

9  55  30.4 

52.78 

121.30 

0.718 

15  52.01 

1  4.60 

10  23  28.38 

29 

10  28  28.99 

0.121 

9  34  19.2 

53.16 

1   3.88 

0.733 

15  52.23 

1  4.54 

10  27  24.93 

30 

10  32    7.71 

0.106 

9  12  58.9 

53.53 

0  46.09 

0.748 

15  52.46 

1  4.49 

10  31  21.49 

31 

10  35  46.07 

0.001 

+  8  51  29.9 

^63.88 

+  0  27.96 

-0.763 

15  52.69 

1  4.44 

10  35  18.04 

Sept.     1 

10  39  24.09 

0.077 

8  29  52.6 

54.33 

+  0   9.48 

0.777 

15  52.92 

1  4.39 

10  39  14.59 

2 

10  43    1.80 

0.064 

8   8    7.1 

54.56 

-  0   9.33 

0.700 

15  53.15 

14.35 

10  43  11.15 

3 

10  46  39.18 

0.062 

7  46  13.8 

54.88 

0  28.44 

0.803 

15  53.39 

1  4.31 

10  47    7.70 

4 

10  50  16.28 

0.041 

7  2413.2 

55.17 

0  47.83 

0.813 

15  53.62 

14.27 

10  51   4.25 

5 

10  53  53.12 

0.030 

+  7    2    5.4 

-«5.47 

-  1    7.50 

-0.834 

15  53.86 

1  4.23 

10  55   0.80 

6 

10  57  29.69 

0.010 

6  39  50.7 

55.75 

127.43 

0.835 

15  54.11 

1  4.20 

10  58  57.36 

7 

11    1    6.04 

0.010 

6  17  29.7 

56.01 

147.58 

0.844 

15  54.35 

1  4.16 

11   2  53.91 

8 

11   4  42.16 

0.001 

5  55   2.3 

56.36 

2    7.95 

0.853 

15  54.59 

1  4.14 

U   6  50.46 

9 

11   818.10 

8.004 

5  32  29.0 

56.50 

2  28.51 

0.860 

15  54.84 

14.12 

11 10  47.02 

10 

11 11  53.87 

8.088 

+  5    9  50.3 

-56.73 

-  2  49.23 

-0.866 

15  55.09 

1  4.10 

11 14  43.57 

11 

11 15  29.50 

8.083 

4  47    6.1 

56.04 

310.10 

0.873 

15  55.33 

1  4.07 

11 18  40.12 

12 

1119   5.01 

8.077 

4  24  17.1 

57.14 

3  31.08 

0.877 

15  55.58 

14.06 

11  22  36.67 

13 

11  22  40.42 

8.074 

4    123.4 

57.33 

3  62.17 

0.880 

15  55.83 

14.04 

11  26  33.22 

14 

11  26  15.75 

8.072 

3  38  25.1 

57.51 

413.32 

0.883 

15  56.08 

1  4.03 

11 30  29.78 

15 

11  29  51.04 

8.070 

+  3  15  22.9 

-57.67 

-  4  34.53 

-0.884 

15  56.33 

14.02 

11 34  26.33 

16 

11 33  26.30 

8.060 

2  52  17.0 

57.83 

4  55.77 

0.885 

15  56.58 

1  4.01 

11  38  22.88 

17 

1137    1.55 

8.060 

2  29   7.6 

57.06 

5  17.02 

0.885 

15  56.84 

1  4.01 

11 42  19.43 

18 

11 40  36.80 

8.060 

2   5  55.3 

58.08 

5  38.26 

0.885 

15  57.09 

1  4.01 

11 46  15.99 

19 

11 44  12.09 

8.071 

142  40.2 

58.18 

5  59.47 

0.883 

15  57.35 

14.01 

11 50  12.54 

20 

11 47  47.42 

8.074 

+  1 19  22.8 

-58.37 

-  6  20.63 

-0.880 

15  57.61 

1  4.01 

1154    9.09 

21 

11  51  22.82 

8.077 

0  56   3.3 

58.84 

6  41.72 

0.877 

15  57.87 

1  4.02 

1158    5.64 

22 

11  54  58.30 

8.081 

0  32  42.3 

58.40 

7    2.73 

0.873 

15  58.14 

1  4.03 

12   2    2.20 

23 

11 58  33.88 

8.085 

+  09  19.9 

58.46 

7  23.65 

0.860 

15  58.40 

1  4.05 

12   5  58.75 

24 

12   2   9.58 

8.000 

-  0  14   3.4 

58.48 

7  44.45 

0.864 

15  58.67 

1  4.07 

12    9  55.30 

25 

12    5  45.41 

8.096 

-  0  37  27.2 

-58.50 

-  8   5.12 

-0.858 

15  58.94 

1  4.09 

12  13  51.85 

26 

12   9  21.38 

0.003 

1   0  51.2 

58.50 

8  25.64 

0.853 

15  59.21 

1  4.12 

12  17  48.40 

27 

12  12  57.52 

0.010 

12415.0 

58.48 

8  45.99 

0.844 

15  59.49 

1  4.15 

12  21 44.96 

28 

12  16  33.85 

0.018 

1 47  88.2 

58.46 

9   6.16 

0.836 

15  59.77 

14.18 

12  25  41.51 

29 

12  20  10.38 

0.087 

211  0.6 

58.4l 

9  26.12 

0.837 

16  0.05 

14.21 

12  29  38.06 

30 

12  23  47.14 

0.086 

-  2  34  21.8 

-58.36 

-  9  45.87 

-0.818 

16  0.33 

14.25 

12  33  34.61 

Oct.       1 

12  27  24.14 

0.047 

-  2  57  41.4 

-^.37 

-10   5.38 

-0.807 

16  0.61 

14.29 

12  37  31.17 

NoTB.— For  maan  tima  intsrral  o(  8anihHamaty  pMring  nwrirtto,  aabtnoi  OiOS  fnm  tb^  ^bSflm^^BBfitivniu 
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SUN,  1919. 


FOR  WASHINGTON 

APPARENT  NOON 

• 

m^a  »  ■ ■ 

1 

siaerBai 

Dat«. 

A8O0ID8i<XL 

Var. 
aSar. 

Apparent 
DecunatiGO. 

Var. 
"aaat. 

Equation 

of  Time. 

Mean^App. 

Var. 
Hour. 

Semi- 
diameter. 

8.  T.  of 

Bem.PaaB. 

Merid. 

Time  of 
HeanNoon. 

h  m      B 

8 

•     /      /# 

It 

m      B 

8 

/ 

// 

m    8 

h  m      8 

Oct.      1 

12  27  24.14 

9.047 

-  2  57  41.4 

-58.27 

-10    5.38 

-0.807 

16 

0.61 

1  4.29 

12  37  31.17 

2 

12  31    1.40 

9.050 

3  20  59.1 

58.19 

10  24.62 

0.795 

16 

0.89 

1  4.33 

12  41  27.72 

3 

12  34  38.94 

9.071 

3  44  14.5 

58.09 

10  43.57 

0.783 

16 

1.17 

1  4.37 

12  45  24.27 

4 

12  38  16.77 

9.063 

4    7  27.3 

57.97 

11    2.24 

0.771 

16 

1.45 

14.42 

12  49  20.82 

5 

12  41  54.93 

9.007 

4  30  37.0 

57.84 

1120.58 

0.757 

16 

1.74 

14.48 

12  53  17.37 

6 

12  45  33.44 

9.112 

-  4  53  43.5 

-57.69 

-11  38.57 

-0.743 

16 

2.02 

1  4.53 

12  57  13.93 

7 

12  49  12.31 

9.128 

5  16  46.1 

57.52 

11  56.21 

0.727 

16 

2.30 

1  4.59 

13    110.48 

8 

12  52  51.57 

9.145 

5  39  44.8 

57.35 

12  13.46 

0.710 

16 

2.57 

1  4.65 

13    5    7.03 

9 

12  56  31.24 

9.102 

6    2  39.2 

57.17 

12  30.29 

0.602 

16 

2.85 

1  4.71 

13    9   3.58 

10 

13    0  11.35 

9.181 

6  25  28.9 

56.97 

12  46.68 

0.674 

16 

3.13 

1  4.77 

1313   0.14 

11 

13    3  51.92 

9.200 

-  6  48  13.4 

-56.74 

-13    2.62 

-0.654 

16 

3.40 

1  4.84 

13  16  56.69 

12 

13    7  32.98 

9.221 

7  10  52.7 

56.51 

13  18.07 

0.633 

16 

3.68 

1  4.91 

13  20  53.24 

13 

13  11 14.55 

9.243 

7  33  26.1 

56  J6 

13  33.02 

0.611 

16 

3.95 

1  4.99 

13  24  49.80 

14 

13  14  56.64 

9.200 

7  55  53.5 

56.00 

13  47.44 

0.589 

16 

4.22 

1  5.07 

13  28  46.35 

15 

13  18  39.29 

9.289 

8  18  14.4 

55.73 

14    1.30 

0.566 

16 

4.48 

1  5.15 

13  32  42.90 

16 

13  22  22.52 

9.813 

-  8  40  28.3 

-55.43 

-14  14.60 

-0.542 

16 

4.75 

1  5.23 

13  36  39.45 

17 

13  26   6.33 

9.838 

9    2  35.0 

55.12 

14  27.31 

0.517 

16 

5.02 

1  5.31 

13  40  36.01 

18 

13  29  50.74 

9.864 

9  24  33.9 

54.79 

14  39.42 

0.491 

16 

5.29 

1  5.40 

13  44  32.56 

19 

13  33  35.77 

9.390 

9  46  24.8 

54.45 

14  50.91 

0.465 

16 

5.55 

1  5.49 

13  48  29.11 

20 

13  37  21.43 

9.416 

10    8    7.2 

54.09 

15    1.77 

0.439 

16 

5.82 

1  5.58 

13  52  25.67 

21 

13  41    7.74 

9.443 

-10  29  40.8 

-63.71 

-15  11.98 

-0.412 

16 

6.09 

1  5.67 

13  56  22.22 

22 

13  44  54.71 

9.471 

10  51    5.1 

53.81 

15  21.53 

0.384 

16 

6.35 

1  5.77 

14    018.77 

23 

13  48  42.36 

9.600 

11 12  19.7 

52.90 

15  30.41 

0.356 

16 

6.62 

1  5.86 

14    4  15.33 

24 

13  52  30.70 

9.528 

11  33  24.2 

52.47 

15  38.62 

0.327 

16 

6.88 

1  5.96 

14   811.88 

25 

13  56  19.73 

9.557 

11  54  18.1 

52.02 

15  46.12 

0.298 

16 

7.15 

1  6.07 

14  12   8.43 

26 

14    0    9.46 

9.587 

-12  15    1.1 

-51.56 

-15  52.92 

-O.20O 

16 

7.42 

1  6.17 

14  16   4.99 

27 

14    3  59.90 

9.617 

12  35  32.8 

51.08 

15  59.00 

0.239 

16 

7.68 

1  6.27 

14  20    1.54 

28 

14    7  51.08 

9.648 

12  55  52.7 

50.58 

16   4.37 

0.208 

16 

7.95 

1  6.38 

14  23  58.09 

•     29 

14  11  43.00 

9.679 

13  16   0.5 

50.06 

16   8.99 

0.177 

16 

8.21 

1  6.49 

14  27  54.65 

80 

14  15  35.67 

9.711 

13  35  55.8 

49.53 

16  12.87 

0.146 

16 

8.47 

1  6.60 

14  31  51.20 

31 

14  19  29.09 

• 

9.742 

-13  55  38.0 

-48.98 

-16  15.99 

-0.114 

16 

8.73 

1  6.72 

14  35  47.76 

Nov.      1 

14  23  23.28 

9.774 

14  15    7.0 

48.41 

16  18.35 

0.082 

16 

8.99 

16.83 

14  39  44.31 

2 

14  27  18.25 

9.807 

14  34  22.1 

47.83 

16  19.93 

0.050 

16 

9.25 

1  6.94 

14  43  40.86 

3 

14  31 14.00 

9.839 

14  53  23.0 

47.24 

16  20.73 

-0.017 

16 

9.50 

1  7.06 

14  47  37.42 

4 

14  35  10.54 

9.873 

1512    9.4 

46.62 

16  20.74 

-fO.016 

16 

9.74 

1  7.18 

14  51  33.97 

5 

14  39    7.89 

9.906 

-15  30  40.8 

-45.98 

-16  19.95 

•fO.050 

16 

9.99 

1  7.30 

14  55  30.53 

6 

14  43    6.05 

9.940 

15  48  56.9 

45.34 

16  18.35 

0.084 

16  10.24 

1  7.41 

14  59  27.08 

7 

14  47    5.04 

9.975 

16   6  57.2 

44.68 

16  15.92 

0.118 

16  10.48 

1  7.53 

15    3  23.64 

8 

14  51    4.87 

10.011 

16  24  41.3 

43.99 

16  12.65 

0.158 

16  10.71 

1  7.65 

15    7  20.19 

9 

14  55    5.56 

10.046 

16  42    8.9 

43.30 

16   8.54 

0.180 

16  10.95 

1  7.77 

15  11 16.75 

10 

14  59   7.09 

10.062 

-16  59  19.7 

-42.50 

-16   3.58 

•fO.286 

16  11.18 

1  7.89 

15 15  13.30 

11 

15   3   9.48 

10.118 

17  16  13.1 

41.85 

15  57.75 

0.261 

16  11.40 

1  8.01 

1519   9.86 

12 

15    7  12.75 

10.154 

17  32  48.8 

41.11 

15  51.06 

0.297 

16  11.62 

1  8.13 

15  23   6.41 

13 

15  11 16.89 

10.191 

17  49   6.4 

40.35 

15  43.50 

0.833 

16  11.83 

1  8.25 

16  27    2.97 

14 

15  15  21.89 

10.227 

18    5    5.5 

89.57 

15  35.07 

0.370 

1612.04 

1  8.37 

16  30  69.52 

15 

15  19  27.77 

10.263 

-18  20  45.8 

-^.78 

-15  25.77 

40.406 

16 12.26 

18.48 

1534  66.08 

16 

15  23  34.53 

10.200 

-18  36   6.7 

-37.96 

-15  15.60 

40.442 

16  12.46 

1  8.60 

16  38  62.«3 

Notm,-^cr  mmn  tfM>  b^ifrnX  oC  aMnldJameter  peaBhif  meridian,  eabtiact  0».18  from  Hn  iidMiil  toJTViL 
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FOR  WASHINGTON  APPARENT  NOON. 


Bate. 

Apparent 

Ri^t 
Aaoendaii. 

Var. 

Apparent 
BeomatioD. 

Var. 

Equation 

oTTima. 

ICesa— App. 

Var. 
Hour. 

g^mj         8.  T.  of 

Sidereal 

Time  of 

Mean  Noon. 

h  m      8 

8 

•       t        n 

tt 

m      8 

8 

/      // 

m     8 

h  m      s 

Nov.    16 

15  23  34.53 

10.299 

-18  36   6.7 

-37.96 

-15  16.60 

40.442 

16  12.46 

1    8.60 

15  38  52.63 

17 

15  27  42.14 

10.335 

18  51    7.8 

37.13 

16    4.57 

0.477 

1612.66 

1   8.72 

15  42  49.19 

18 

15  31  50.60 

10.370 

19   5  48.9 

36.29 

14  52.69 

0.612 

16  12.87 

1   8.83 

15  46  45.75 

19 

15  35  59.92 

10.405 

19  20   9.5 

35.42 

14  39.96 

0.547 

16  13.07 

1   8.94 

15  50  42.30 

20 

15  40  10.08 

10.440 

19  34    9.1 

34.54 

14  26.41 

0.582 

1613.26 

1   9.06 

16  54  38.86 

21 

15  44  21.06 

10.474 

-19  47  47.6 

-33.65 

-14  12.02 

•fO.616 

16  13.46 

1    9.17 

15  58  35.41 

22 

15  48  32.86 

10.508 

20    1   4.4 

32.75 

13  66.82 

0.650 

16  13.65 

1    9.28 

16    2  31.97 

23 

15  52  45.46 

10.541 

20  13  59.3 

31.82 

13  40.82 

0.683 

16  13.84 

1    9.39 

16   6  28.53 

24 

15  56  58.85 

10.574 

20  26  31.7 

30.88 

13  24.04 

0.715 

16  14.03 

1   9.50 

16  10  25.08 

25 

16    113.00 

10.606 

20  38  41.5 

29.92 

13    6.49 

0.747 

16  14.22 

1   9.60 

16  14  21.64 

26 

16    5  27.91 

10.636 

-20  50  28.2 

-28.06 

-12  48.18 

+0.778 

16  14.40 

1   9.71 

16  18  18.19 

27 

16    9  43.56 

10.666 

21    151.5 

27.98 

12  29.14 

0.808 

16  14.68 

1   9.81 

16  22  14.75 

28 

16  13  59.92 

10.606 

21 12  51.1 

26.99 

12    9.39 

0.837 

16  14.75 

1    9.91 

16  26  11.31 

29 

16  18  16.98 

10.725 

21  23  26.7 

25.97 

11 48.96 

0.866 

16  14.93 

1 10.01 

16  30    7.86 

30 

16  22  34.72 

10.753 

21  33  37.8 

24.95 

11  27.82 

0.804 

16  15.10 

1 10.10 

16  34    4.42 

Dec.      1 

16  26  53.12 

10.780 

-21 43  24.4 

-23.02 

-11    6.04 

40.921 

16  15.26 

1 10.19 

16  38   0.98 

2 

16  31 12.15 

10.806 

21  52  46.1 

22.88 

10  43.62 

0.947 

16  16.42 

110.28 

16  41  57.54 

3 

16  35  31.80 

10.831 

22    142.5 

21.82 

10  20.69 

0.072 

16  16.68 

1 10.37 

16  46  64.09 

4 

16  39  52.05 

10.855 

22  10  13.4 

20.75 

9  66.96 

0.096 

16 16.73 

1 10.46 

16  49  60.65 

5 

16  44  12.87 

10.879 

22  18  18.6 

19.68 

9  32.76 

1.020 

16  16.87 

110.63 

16  53  47.21 

6 

16  48  34.25 

10.902 

-22  25  57.8 

-18.50 

-  9   8.01 

+1.048 

16 16.01 

110.60 

16  67  43.76 

7 

16  52  56.16 

10.9SU 

22  33  10.8 

17.49 

8  42.72 

1.064 

16  16.16 

1 10.67 

17    140.32 

8 

16  57  18.60 

10.945 

22  39  57.3 

16.38 

816.92 

1.066 

16  16.28 

1 10.74 

17    6  36.88 

9 

17    141.52 

10.965 

22  46  17.2 

15.27 

7  60.62 

1.105 

16 16.39 

110.80 

17    9  33.43 

10 

17    6    4.92 

10.984 

22  52  10.0 

14.14 

7  23.86 

1.126 

16 16.50 

110.86 

17  13  29.99 

11 

17  10  28.78 

11.003 

-22  57  35.9 

-13.01 

-  6  66.64 

+1.143 

16  16.61 

1 10.92 

17  17  26.66 

12 

17  14  53.06 

11.020 

23    2  34.6 

11.87 

6  29.00 

1.150 

16  16.72 

1 10.97 

17  21  23.11 

13 

17  19  17.70 

11.035 

23    7    5.8 

10.72 

6   0.98 

1.175 

16  16.82 

1 11.02 

17  26  19.66 

14 

17  23  42.72 

11.049 

2311    9.4 

9.57 

6  32.60 

1.180 

16  16.91 

111.06 

17  29  16.22 

15 

17  28    8.07 

11.062 

23  14  45.3 

8.41 

6   3.89 

1.203 

16  17.00 

1 11.10 

17  33  12.78 

16 

17  32  33.71 

11.073 

-23  17  63.4 

-7.26 

-  4  34.88 

+1.214 

16  17.09 

1 11.14 

17  37    9.34 

17 

17  36  59.60 

11.064 

23  20  33.6 

6.09 

4    5.62 

1.224 

16  17.17 

1 11.17 

17  41    5.90 

18 

17  41  25.73 

11.093 

23  22  45.6 

4.02 

3  36.13 

1.233 

16  17.24 

1 11.19 

17  45    2.46 

19 

17  45  52.03 

11.009 

23  24  29.4 

3.74 

3   6.47 

1.239 

16  17.31 

1 11.21 

17  48  59.01 

20 

17  50  18.50 

11.105 

23  25  45.2 

2.57 

2  36.66 

1.245 

16  17.38 

111.23 

17  62  55.57 

21 

17  54  45.07 

11.100 

-23  26  32.7 

-1.30 

-  2    6.71 

+1.240 

16  17.44 

111.24 

17  66  62.13 

22 

17  59  11.72 

11.111 

23  26  51.8 

-0.21 

1  36.70 

1.251 

16  17.50 

111.26 

18   0  48.68 

23 

18    3  38.40 

11.112 

23  26  42.6 

+  0.97 

1   6.66 

1.252 

16  17.66 

111.26 

18   4  45.24 

24 

18    8    5.08 

11.111 

23  26   6.2 

2.15 

0  36.62 

1.251 

16  17.62 

111.26 

18   8  41.80 

25 

18  12  31.73 

11.106 

23  24  59.6 

3.82 

-  0   6.61 

1.248 

16  17.67 

111.24 

18  12  38.36 

26 

18  16  58.29 

11.104 

-23  23  25.6 

+  4.50 

+  0  23.31 

+1.244 

16  17.71 

111.23 

18  16  34.92 

27 

18  21  24.75 

11.100 

23  21  23.6 

5.67 

0  63.13 

1.240 

16  17.76 

1 11.22 

18  20  31.47 

28 

18  25  51.05 

11.002 

23  18  53.1 

6.85 

122.80 

1.232 

16  17.79 

111.20 

18  24  28.03 

29 

18  30  17.16 

11.068 

23  15  54.8 

8.01 

162.26 

1.223 

16  17.83 

1 11.17 

18  28  24.59 

SO 

18  34  43.05 

11.074 

23  12  28.6 

0.18 

2  21.61 

1.214 

16  17.86 

1 11.14 

18  32  21.16 

31 

18  39   8.68 

11.062 

-23   8  34.2 

-1-10.34 

+  2  60.61 

+1.202 

16  17.87 

1 11.11 

18  36  17.70 

NoT».—For  maan  time  intarvai  at  tenHAiaim^er  paaBing  iqaridian,  aubttact  ».19  Jrom  the  aldereal  Jntarval. 
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MOON-CrLMDsATIONS,  1919. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

Wash. 
Mean 
Tlina. 

Var. 

Hour 

of 
Lang. 

Right 

of 
Center. 

Var. 

of 
Long. 

Oaooentrlc 

Declination 

of 

Center. 

Var. 

Hour 

of 
Long. 

8.T. 
Of 

Semld. 
Paas- 
tne  Me- 
ridian. 

Qeooen- 

trio 
Semidi- 
ameter. 

Squa- 
torial 
Hort- 
MUtal 
PftnUax. 

uSSi 

b    m 

m 

h  m     8 

s 

•    #     »f 

It 

s 

»     ft 

#     tt 

Jan.  0 

u 

2329.40 

3.201 

18 10  30.69 

142.25 

-21 40  43.0 

+207.5 

68.58 

15 19.6 

56  9.0 

1 

L 

1155.80 

3.197 

18  38  57.25 

142.07 

204959.4 

299.4 

68.53 

15  24.2 

5626.0 

2 

U 

022.11 

3.186 

19  718.26 

141.35 

194110.2 

388.1 

68.35 

1528.8 

5642.9 

2 

L 

1248.22 

3.167 

193527.91 

140.30 

1815   6.0 

471.6 

68.07 

15  33.3 

5659.3 

3 

U 

114.08 

3.143 

20  321.98 

138.78 

-163257.9 

4-548.5 

67.72 

15  37.6 

5716.2 

I.              S. 

3 

L 

1339.64 

3.117 

203058.04 

137.33 

14  36 14.1 

617.4 

67.35 

1541.7 

5780.3 

4 

U 

2  4.89 

3.003 

20  58 15.56 

135.71 

122637.1 

6n.2 

66.99 

1545.6 

5744.6 

I.              & 

4 

L 

1429.86 

3.070 

212515.83 

134.37 

10  559.6 

727.3 

66.67 

1549.2 

57  67.9 

5 

U 

254.59 

3.053 

2152   1.78 

133.34 

-  7  3621.3 

+767.2 

66.44 

1552.6 

5810.2 

I.              S. 

5 

L 

15 19.15 

3.042 

22 18  37.72 

133.73 

4  59  47.4 

796.6 

66.31 

1555.7 

5821.6 

6 

U 

343.63 

3.040 

2245  9.02 

133.69 

-  21826.1 

815.2 

66.31 

1558.6 

5832.1 

I.              S. 

6 

L 

16  8.14 

3.017 

231141.93 

138.00 

+  02531.5 

822.7 

66.45 

16  1.2 

5841.6 

7 

U 

4  32.79 

3.003 

233823.21 

133.98 

+  3   951.6 

+818.8 

66.73 

16  3.5 

5860.1 

I.              S. 

7 

L 

1657.69 

2.089 

0  519.86 

135.55 

55217.1 

803.4 

67.15 

16  5.5 

5857.7 

8 

U 

522.97 

3.125 

0  32  38.76 

137.69 

83027.3 

776.2 

67.70 

16  7.4 

59  4.4 

I.              S. 

8 

L 

17  48.72 

3.160 

1  026.85 

140.32 

11   157.6 

736.8 

68.37 

16  8.9 

59 10.0 

9 

U 

615.04 

2.219 

12848.09 

143.36 

+13  24 18.8 

+684.7 

69.13 

16 10.1 

59 14.5 

I.              S. 

9 

L 

18  41.99 

2.274 

15748.03 

146.66 

15  34  59.5 

620.0 

69.94 

16 11.0 

59 17.9 

10 

U 

7   9.62 

2.330 

227  28.18 

150.03 

17  31 28.2 

542.8 

70.75 

16 11.6 

59 19.9 

I.        s. 

10 

L 

1937.90 

2.383 

2  57  47.98 

153.22 

19 11 18.2 

453.7 

71.51 

16 11.7 

6920.3 

11 

U 

8  6.78 

3.439 

32843.84 

155.09 

+20  32 14.1 

+354.0 

72.15 

16 11.4 

5919.1 

I.         s. 

11 

L 

2036.15 

3.463 

4  0  9.02 

158.06 

21 32 19.6 

345.7 

72.61 

16 10.5 

69 16.0 

12 

U 

9  5.84 

2.482 

4  31 53.67 

150.20 

2210   7.2 

131.5 

72.85 

16  9.1 

59 10.9 

I.        s. 

12 

L 

21 35.65 

2.483 

5  345.66 

159.26 

22  24  45.6 

+  14.7 

72.83 

16  7.2 

69  3.7 

13 

U 

10   5.36 

2.465 

53531.52 

158.18 

+2216  5.0 

-101.1 

72.54 

16  4.6 

6854.3 

I.      N.&. 

13 

L 

2234.75 

2.430 

6   657.80 

156.02 

214438.7 

212.3 

71.99 

16   1.4 

6842.6 

14 

U 

11  3.61 

2.378 

6  37  52.29 

152.03 

205140.8 

315.8 

71.23 

15  57.7 

6828.9 

I.      N.S. 

14 

L 

2331.77 

2.315 

7   8   5.19 

149.13 

19  38  58.8 

409.2 

70.29 

1553.4 

6813.3 

15 

U 

1159.13 

2.244 

7  37  29.60 

144.89 

+18   845.2 

-490.9 

69.24 

1548.7 

5766.9 

I.  //.     S. 

16 

L 

025.62 

2.171 

8   6   1.68 

140.45 

16  23  27.2 

550.9 

68.13 

1543.6 

57  37.2 

16 

U 

1251.23 

2.098 

83340.60 

136.05 

142537.4 

616.2 

67.02 

1538.2 

57  17.4 

11.     S. 

17 

L 

115.98 

2.028 

9  027.90 

131.88 

121747.0 

660.2 

65.96 

15  32.6 

5656.9 

17 

U 

1339.93 

1.965 

92627.04 

128.06 

+10  219.0 

-«03.6 

64.99 

1526.9 

5636.1 

II.     S. 

18 

L 

2  3.16 

1.909 

95142.97 

124.68 

7  41 26.8 

714.4 

64.13 

1521.3 

56 15.5 

18 

U 

14  25.77 

1.861 

10 16  21.49 

121.83 

5 17  11.1 

726.7 

63.40 

15 15.9 

5555.4 

II.     S. 

19 

L 

247.86 

1.823 

104029.06 

110.53 

2  51 19.9 

730.5 

62.81 

15 10.7 

5536.3 

19 

U 

15  9.55 

1.794 

11  412.36 

117.79 

+  02530.0 

-726.6 

62.36 

15  5.8 

5518.5 

II.     S. 

20 

L 

330.95 

1.774 

11 27  38.22 

116.62 

-  15852.3 

715.0 

62.07 

15  1.4 

55  2.4 

20 

U 

1552.18 

1.764 

11 50  53.45 

116.01 

42029.2 

600.1 

61.94 

1457.5 

6448.2 

II.     S. 

21 

L 

413.34 

1.763 

1214  4.66 

115.95 

638  9.2 

676.6 

61.96 

1454.3 

5436.2 

21 

U 

1634.53 

1.771 

123718.29 

116.41 

-  85045.1 

-648.6 

62.11 

14  51.7 

5426.6 

II.     S. 

22 

L 

455.87 

1.787 

13  040.46 

117.36 

10  57 12.9 

615.3 

62.89 

1449.8 

5419.6 

22 

U 

17 17.45 

1.811 

13  24 16.89 

118.78 

125628.9 

576.6 

62.79 

1448.6 

5416.3 

II.     S. 

23 

L 

539.35 

1.841 

134812.86 

120.61 

14  47  28.8 

533.5 

63.29 

1448.2 

5413.7 

23 

U 

18   1.65 

1.877 

14 12  32.96 

133.80 

-16  29  6.8 

-483.0 

63.88 

1448.5 

5415.0 

II.     S. 

Jan.  18,  U  Defective  niumtnatlon  of  N.  0".65. 
Jan.  14.  U  Difiethre  lUomination  of  N.  0^.33. 


Jan.  15,  U  DelMthre  niomlnatton  of  17. 0>.06. 
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MOON-CULMINATIONS,  1919. 


FOB  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

i 

3 

Wash. 
Mean 
Time. 

Var. 

Hoar 

of 
Long, 

Aaoension 

of 

Center. 

Var. 

Hoar 

of 
Long. 

Geooentfic 

of 

Center. 

Var. 

Hoar 
of 

B.T. 
Of 

Semld. 
Faes- 

rtSlan. 

Oeooen- 

trie 
Semldl- 
•meter. 

Eqtift- 
torial 
Hori- 
sontal 

Bright 
IJmbs. 

h    m 

m 

h  m     B 

8 

m     9      n 

tt 

8 

'   r 

r     ft 

Feb.l5 

u 

13  3.14 

1.827 

104353.93 

119.77 

+  23826.3 

-736.8 

62.69 

16  9.1 

6630.8 

II. 

S. 

16 

L 

124.91 

1.803 

11  742.09 

118.85 

+  01321.1 

723.4 

62.32 

16  6.1 

5516.0 

16 

U 

13  46.45 

1.788 

113116.12 

117.41 

-  21026.4 

713.3 

62.09 

16  1.3 

55  2.1 

II. 

S. 

17 

L 

2   7.85 

1.780 

115441.79 

116.96 

43128.6 

696.3 

62.00 

14  67.9 

6449.4 

17 

U 

14  29.20 

1.780 

1218  4.74 

116.96 

-  64829.8 

-073.9 

62.03 

14  54.8 

5438.1 

II. 

S. 

18 

L 

250.60 

1.787 

124130.46 

117.40 

9  016.2 

643.6 

62.18 

1452.1 

5428.4 

18 

U 

15 12.13 

1.802 

13  5  4.05 

118.26 

11  534.5 

608.6 

62.45 

14  50.0 

54  20.6 

II. 

S. 

19 

L 

333.87 

1.823 

13  28  50.31 

119.51 

13  320.3 

568.1 

62.82 

14  48.5 

5414.9 

19 

U 

15  55.89 

1.840 

13  52  53.52 

131.09 

-14  52  26.1 

-522.0 

63.28 

14  47.6 

5411.5 

II. 

S. 

20 

L 

4 18.26 

1.880 

14 17 17.47 

133.95 

163147.0 

470.5 

63.81 

1447.3 

5410.6 

20 

U 

1641.02 

1.914 

1442  5.22 

135.04 

18  017.9 

413.7 

64.39 

1447.7 

5412.2 

II. 

a 

21 

L 

5  4.21 

1.052 

15  718.96 

127.38 

19 16  54.2 

351.5 

65.00 

1448.9 

5416.5 

21 

U 

1727.86 

1.990 

1533  0.02 

139.58 

-202032.1 

-284.0 

65.62 

1450.8 

5423.6 

IL 

s. 

22 

L 

5  51.97 

3.028 

1559  8.68 

131.85 

2110  8.9 

311.4 

66.22 

1463.6 

5433.5 

22 

U 

18 16.52 

2.064 

162544.04 

134.03 

214446.1 

133.9 

66.78 

14  57.0 

5446.1 

II. 

s. 

23 

L 

641.48 

2.0M 

165244.18 

135.97 

22  326.4 

-53.3 

67.27 

15  1.2 

65  1.4 

23 

U 

19  6.81 

2.134 

17  20  6.09 

137.64 

-22  526.4 

+  32.9 

67.68 

15  6.0 

5519.3 

II. 

s. 

24 

L 

7  32.43 

2.140 

174745.98 

138.95 

2150  6.0 

130.8 

67.99 

16 11.5 

55  39.5 

24 

U 

19  58.28 

2.162 

18 15  39.51 

139.90 

2117  0.2 

310.2 

68.20 

16 17.6 

56  1.8 

ILN. 

K 

25 

L 

824.28 

2.171 

18  43  42.13 

140.48 

2026  1.6 

299.6 

68.31 

1624.2 

5625.9 

25 

U 

2050.36 

2.176 

191149.48 

140.70 

-19 17 16.3 

+387.6 

68.33 

16  31.1 

5651.4 

II.  N. 

1 

26 

L 

9 16.46 

2.174 

193957.71 

140.64 

17  51 10.4 

473.7 

68.28 

1538.3 

57 17.7 

26 

U 

2142.52 

2.109 

20  8  3.92 

140.38 

16  829.6 

553.2 

68.18 

1545.5 

6744.3 

ILN. 

» 

27 

L 

10  8.52 

3.163 

2036  6.30 

140.02 

14 10 19.3 

627.4 

68.05 

1562.7 

5810.7 

27 

U 

2234.44 

3.157 

21  4  4.27 

139.66 

-1158  6.1 

4493.6 

67.94 

1669.7 

5836.3 

ILN, 

i 

28 

L 

11  0.30 

3.153 

213158.50 

139.41 

93331.9 

750.3 

67.86 

16  6.3 

59  0.3 

28 

U 

2326.13 

3.153 

215950.96 

139.87 

6  58  42.4 

796.0 

67.83 

1612.2 

5922.1 

Mar.  1 

L 

11 51.98 

3.157 

22  27  44.66 

139.62 

41556.2 

829.5 

67.87 

16 17.4 

5941.3 

2 

U 

017.92 

2.167 

225543.12 

140.20 

-  12748.0 

+849.5 

68.02 

16  21.8 

59  57.3 

• 

2 

L 

1244.01 

2.183 

23  23  51.00 

141.17 

+  12255.7 

855.2 

68.27 

1625.1 

60  9.6 

3 

U 

110.33 

3.205 

23  62 12.84 

142.54 

4 13 18.6 

846.0 

68.62 

1627.4 

6018.1 

3 

L 

1336.96 

3.234 

0  20  53.14 

144.34 

7  018.6 

831.4 

69.07 

1628.7 

6022.6 

4 

U 

2  3.96 

2.267 

04955.85 

146.35 

+  94061.2 

+781.4 

69.59 

1628.8 

6023.2 

L 

S. 

4 

L 

14  31.38 

3.304 

11924.01 

148.46 

121154.7 

736.6 

70.17 

1628.0 

6020.0 

5 

U 

259.25 

3.343 

14919.19 

160.74 

143034.2 

657.7 

70.76 

1626.2 

6013.3 

S. 

5 

L 

15  27.57 

3.378 

21941.19 

153.90 

1634  7.8 

575.9 

71.31 

1623.6 

60  3.5 

6 

U 

356.29 

3.409 

25027.69 

164.77 

+18  20 11.9 

+483.0 

71.79 

1620.1 

59  51.0 

s. 

6 

L 

1625.34 

2.432 

3  21 33.68 

166.15 

194646.6 

381.4 

72.15 

1616.1 

5936.4 

7 

U 

454.61 

2.444 

3  52  52.56 

156.87 

206221.2 

373.6 

72.35 

16 11.7 

5920.1 

s. 

7 

L 

1723.94 

2.442 

4  24 15.45 

150.81 

213558.1 

163.3 

72.36 

16  6.9 

59  2.6 

8 

U 

653.17 

2.427 

4  55  32.50 

156.90 

+21 67 14.7 

+  50.6 

72.14 

16  1.9 

5844.3 

s. 

8 

L 

18  22.14 

2.398 

5  26  33.56 

154.14 

215623.4 

-58.6 

71.71 

1666.8 

5825.5 

9 

U 

650.68 

2.357 

557  9.01 

151.65 

2134  9.2 

162.8 

71.09 

16  61.6 

58  6.7 

L      JV.& 

9 

L 

19 18.66 

3.805 

6  27 10.71 

148.55 

205144.3 

360.0 

70.31 

1546.6 

5748.0 

10 

U 

745.97 

3.346 

6  56  32.43 

145.02 

+195042.7 

-348.7 

69.42 

1541.5 

5729.7 

L      N, 

1 

Mar.  9,  U  Defective  lUiimiiiaUon  of  JT,  0''.05. 
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525 


FOR  TRAKBIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON, 


Date. 

1 

E 

5 

Wash. 
Mean 
Time. 

Var. 

Hoar 

of 
Long. 

Bistkt 
Of 

Centar. 

Var. 

Of 

Long. 

OMoentrlc 

Dadfnatlon 

of 

Center. 

Var. 

Hwr 

of 
Long. 

8.  T. 
Of 

Semid. 
Paas- 
n^  Me- 
ridian. 

Qeooen« 

trio 
SemVII- 
ameter. 

Equa- 
terial 
Hori- 
lontel 
PaiBllaz. 

Bright 
Liflibs. 

h    m 

m 

h  m     s 

s 

•      f       /r 

If 

8 

r       ff 

f     ft 

Mtf.lO 

U 

745.97 

2MA 

65632.43 

145.02 

+195042.7 

-348.7 

69.42 

1541.5 

5729.7 

I.      N. 

10 

L 

2012.56 

2.184 

7  25 10.14 

141.26 

183253.9 

427.8 

68.45 

1536.7 

57 11.8 

11 

U 

838.38 

a.iao 

753  2.13 

137.42 

17  015.8 

496.8 

67.45 

1532.0 

5654.5 

I.      N. 

11 

L 

21  3.45 

2.068 

820  8.63 

133.69 

151450.1 

566.7 

66.46 

1527.4 

5$  37.8 

12 

U 

927.80 

2.000 

84631.61 

130.19 

+131838.6 

-604.5 

65.52 

1523.0 

5621.7 

L      N. 

12 

L 

21 51.47 

1.0i7 

9 12 14.37 

127.00 

111340.0 

643.6 

64.65 

1518.8 

56  6.3 

13 

U 

10 14.55 

1.900 

937  21.17 

124.20 

9  148.3 

673.4 

63.88 

15 14.8 

5551.5 

L      N. 

13 

L 

2237.11 

1.881 

10   156.97 

121.84 

64452.2 

694.4 

63.23 

15 11.0 

5537.4 

14 

U 

10  59.25 

1.829 

1026  7.09 

119.92 

+  42434.2 

-707.1 

62.69 

15  7.3 

5524.0 

I.      N.Sf. 

14 

L 

2321.05 

1.805 

104957.06 

118.48 

+  2  231.9 

711.9 

62.28 

15  3.8 

5511.3 

15 

U 

1142.61 

1.789 

111332.42 

117.49 

-  01942.6 

709.2 

62.00 

15  0.6 

5459.3 

L          S. 

16 

L 

0  4.02 

1.780 

113658.67 

116.96 

24041.6 

699.4 

61.85 

14  57.6 

5448.2 

16 

U 

1225.37 

1.778 

12  021.11 

116.85 

-  459  1.5 

-682.8 

61.82 

1454.8 

5438.0 

11.     S. 

17 

L 

046.73 

1.783 

122344.76 

117.16 

71322.3 

669.6 

61.91 

1452.3 

5428.9 

17 

U 

13  8.19 

1.795 

124714.37 

U7.84 

92227.0 

630.1 

62.11 

1450.1 

5421.0 

II.     S. 

18 

L 

129.83 

1.812 

13 10  54.22 

118.86 

1125  0.8 

604.5 

62.41 

1448.3 

5414.4 

18 

U 

1351.69 

1.834 

133448.17 

120.18 

-131951.1 

-663.0 

62.79 

1446.9 

54  9.2 

11.     S. 

19 

L 

213.85 

1.800 

135859.46 

121.74 

15  548.0 

506.6 

63.24 

1446.0 

54  5.7 

19 

U 

1436.34 

1.889 

14  2330.70 

128.49 

164143.2 

452.7 

63.74 

1445.5 

54  4.0 

11.     S. 

20 

L 

259.19 

1.920 

14  48  23.74 

126.36 

18  630.7 

894.3 

64.28 

1445.6 

54  4.3 

20 

U 

1522.42 

1.962 

15 13  39.65 

127.29 

-1919  7.3 

-330.9 

64.82 

1446.2 

54  6.7 

II.     S. 

21 

L 

346.03 

1.983 

153918.53 

129.19 

201833.4 

262.7 

65.35 

1447.5 

5411.3 

21 

U 

16 10.01 

2.013 

16  519.66 

130.98 

21  354.5 

190.1 

65.85 

1449.4 

5418.4 

IL     S. 

22 

L 

4  31.34 

2.040 

163141.45 

132.61 

213421.2 

113.7 

66.30 

14  52.0 

5427.9 

22 

U 

1658.97 

2.064 

16  58  21.50 

134.02 

-214910.9 

-34.1 

66.69 

1455.3 

5440.0 

II.     S. 

23 

L 

523.85 

2.063 

17  25 16.85 

136.16 

214750.1 

+  47.9 

67.00 

14  59.3 

5454.8 

23 

U 

1748.93 

2.097 

17  52  24.15 

136.01 

212954.6 

131.5 

67.23 

15  4.1 

5512.1 

II.N.S. 

24 

L 

6 14.16 

2.107 

181940.00 

136.68 

205511.3 

215.7 

67.38 

15  9.5 

5531.9 

24 

U 

18  39.47 

2.112 

1847   1.12 

136.90 

-20  338.7 

+299.5 

67.45 

1515.5 

5554.1 

ILN. 

25 

L 

7   4.82 

2.114 

191424.79 

137.02 

185528.0 

381.9 

67.46 

1522.1 

5618.5 

25 

U 

1930.18 

2.113 

194148.99 

137.00 

17  31  3.6 

461.6 

67.44 

1529.3 

5644.8 

ILN. 

26 

L 

7  55.54 

2.112 

20  912.66 

136.94 

1551  3.6 

537.6 

67.40 

1536.9 

5712.6 

26 

U 

2020.88 

2.112 

203635.75 

136.92 

-135620.7 

4608.6 

67.36 

1544.8 

5741.6 

ILN. 

27 

L 

846.23 

2.114 

21  359.37 

137.04 

1148  2.3 

673.3 

67.36 

1552.8 

5811.0 

27 

U 

21 11.63 

2.119 

21 31 25.65 

137.38 

927  32.6 

730.3 

67.41 

16  0.8 

5840.4 

ILN. 

28 

L 

937.12 

2.130 

21*5857.73 

138.02 

65631.9 

778.2 

67.54 

16  8.6 

59  9.0 

28 

U 

22  2.78 

2.147 

222639.60 

139.03 

-41659.1 

+815.4 

67.76 

16 16.0 

5936.0 

ILN. 

29 

L 

1028.68 

2.170 

225435.88 

140.43 

-  13111.2 

840.4 

68.09 

1622.7 

60  0.7 

29 

U 

2254.90 

2.201 

23  22  51.56 

142.25 

+  11816.0 

851.7 

68.53 

1628.6 

6022.4 

ILN. 

30 

L 

11 21.52 

2.238 

235131.71 

144.60 

4  829.2 

847.9 

69.07 

1633.5 

6040.3 

30 

U 

2348.63 

2.281 

02040.99 

147.10 

+  65620.2 

+827.8 

69.71 

1637.2 

6053.9 

31 

L 

1216.29 

2.329 

0  50  23.26 

149.98 

93829.0 

790.7 

70.41 

16  39.6 

61  2.7 

Apr.  1 

U 

044.53 

2.379 

12040.96 

152.96 

12 11 30.2 

736.5 

71.14 

1640.6 

61  6.5 

1 

L 

1313.38 

2.428 

1 51 34.61 

156.02 

14  31 59.9 

665.7 

71.87 

1640.3 

61  5.2 

2 

U 

142.79 

2.472 

2  23  2.17 

168.60 

+163645.6 

+579.6 

72.54 

1638.6 

6059.0 

L         S. 

Mar.  14.  U  Defective  Illumination  of  8. 0'Ml. 


Mar.  23,  U  Defeotive  lUomiDatlon  of  If,  O^'^OO. 


526 


MOON-CULMINATIONS,  1919. 


FOB  TRANSIT  OP  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


Date. 

• 

1 

1 

Wash. 
Maui 
Tima. 

Var. 

H^ 

of 
Long. 

Right 

AaenskiQ 

of 

Canter. 

Var. 

Hoor 

of 
Long. 

Oaoeentrie 

Daelinatioa 

of 

Centar. 

-Var. 

Hoor 

of 
Long. 

8.T. 

of 
Samld. 

Pasa- 
incMa- 
lidian. 

Oaoom~ 

trie 
Samkli- 
amatar. 

Bqoft- 
toriia 
Horl- 
lontal 
ParaDax. 

BiUit 
UmEL 

h    m 

m 

h  m     s 

s 

•     tit 

tt 

s 

/       rt 

f     tt 

Apr.  2 

u 

142.79 

3.473 

223  2.17 

158.00 

+163645.6 

+570.5 

72.54 

1638.6 

6059.0 

I. 

S. 

2 

L 

1412.68 

3.JS06 

25458.80 

100.74 

18  22  55.3 

480.1 

73.07 

1635.6 

6048.2 

3 

U 

242.92 

3.531 

3  27 16.68 

103.10 

1948  8.2 

870.5 

73.43 

16  31.6 

6033.3 

L 

s. 

3 

L 

1513.35 

3.M8 

35945.43 

103.53 

205042.8 

354.4 

73.56 

1626.6 

6014.9 

4 

U 

343.75 

3.537 

4  32 12.80 

101.87 

+212942.7 

+135.5 

73.43 

1620.8 

5953.7 

s. 

4 

L 

16 13.91 

3.408 

5  425.83 

100.14 

214459.1 

+  17.7 

73.05 

16 14.4 

5930.4 

5 

U 

443.63 

3.453 

53612.05 

157.41 

2137   7.8 

-05.3 

72.43 

16  7.7 

59  5.7 

s. 

5 

L 

17 12.72 

3.304 

6  7  20.60 

153.80 

21  7  22.4 

300.8 

71.60 

16  0.8 

5840.2 

6 

U 

541.05 

3.330 

63743.14 

140.70 

+20 17  25.8 

-300.8 

70.61 

1553.8 

5814.6 

N. 

6 

L 

18  8.52 

3.3S3 

7   714.23 

145.35 

19  920.2 

383.3 

69.52 

1546.9 

57  49.3 

7 

U 

635.09 

3.177 

7  35  51.31 

140.83 

17  45 17.8 

450.3 

68.39 

1540.2 

5724.8 

N. 

7 

L 

19  0.77 

3.103 

8  334.50 

130.40 

16  732.7 

510.3 

67.26 

1533.8 

57   1.2 

8 

U 

7  25.59 

3.084 

83026.08 

133.26 

+14 18 16.0 

-671.7 

66.17 

1527.7 

5638.9 

N. 

8 

L 

1949.62 

1.071 

8  56  29.91 

138.47 

121932.3 

013.0 

65.16 

1522.0 

5618.0 

9 

U 

812.93 

1.010 

9  21 51.08 

126.15 

10 13 18.0 

040.0 

64.26 

15 16.7 

5558.6 

N. 

9 

L 

2035.64 

1.800 

94635.40 

133.33 

8   120.1 

071.3 

63.48 

15 11.9 

5540.8 

10 

U 

857.84 

1.831 

101049.06 

120.04 

+  54518.4 

-«87.7 

62.83 

15  7.4 

5524.5 

N. 

10 

L 

21 19.63 

1.803 

10  34  38.43 

118.28 

3  26  45.2 

000.0 

62.32 

15  3.4 

55  9.8 

11 

U 

941.12 

1.781 

1058  9.84 

117.04 

+  1  7   7.0 

008.0 

61.95 

14  59.8 

5456.5 

N. 

11 

L 

22  2.42 

1.700 

11 21 29.42 

110.30 

-11213.6 

003.8 

61.72 

1456.6 

5444.7 

12 

U 

1023.62 

1.705 

11 44  43.08 

110.04 

-  32957.8 

-083.0 

61.62 

1453.8 

D4  «j4.<S 

N. 

12 

L 

2244.81 

1.708 

12   7  56.38 

110.33 

54448.7 

004.0 

61.64 

14  51.3 

5425.3 

13 

U 

11  6.08 

1.778 

12  31 14.49 

110.84 

7  5530.9 

041.0 

61.79 

1449.2 

5417.5 

THJS. 

13 

L 

23  27.51 

1.704 

12  54  42.04 

117.81 

10  049.5 

010.0 

62.04 

1447.4 

5411.1 

14 

U 

11 49.16 

1.810 

1318  23.15 

110.10 

-115930.5 

-^74.8 

62.38 

1446.0 

54  6.0 

I.  //.     S. 

15 

L 

0 11.10 

1.841 

1342  21.29 

130.04 

13  50  20.3 

533.5 

62.80 

1445.0 

54  2.2 

16 

U 

1233.37 

1.870 

14   639.14 

132.37 

1532   6.3 

484.2 

63.27 

1444.4 

5359.8 

II.     S. 

16 

L 

055.99 

1.001 

14  31 18.59 

124.22 

17   3  37.6 

430.1 

63.78 

1444.1 

5358.8 

16 

U 

1318.99 

1.033 

14  56  20.55 

120.11 

-18  2345.7 

-370.4 

64.30 

1444.2 

5359.3 

II.    s. 

17 

L 

142.36 

1.003 

15  21 44.97 

127.05 

19  31 26.2 

306.5 

64.81 

1444.8 

54   1.3 

17 

U 

14   6.09 

1.001 

1547  30.79 

120.00 

20  25  39.9 

230.1 

65.28 

1445.8 

54  4.9 

II.    s. 

18 

L 

230.14 

3.010 

16 13  36.00 

131.17 

21   535.0 

102.0 

65.71 

1447.3 

5410.4 

18 

U 

1454.46 

3.037 

163957.78 

132.41 

-21 30  27.6 

-  86.8 

66.07 

1449.3 

5417.8 

II.    s. 

19 

L 

3 19.01 

3.063 

17   632.66 

133.35 

213944.4 

-    0.8 

66.34 

1451.8 

5427.1 

19 

U 

1543.70 

3.003 

17  33 16.80 

133.00 

2133  2.7 

+  73.8 

66.53 

1454.9 

5438.5 

ILJV.S. 

20 

L 

4  8.49 

3.008 

18  0  6.34 

134.24 

21 10 11.6 

154.7 

66.64 

1458.6 

5452.1 

20 

U 

1633.31 

3.008 

18  2657.65 

134.20 

-203111.8 

+235.1 

66.67 

15  2.9 

55  7.9 

ILN. 

21 

L 

458.10 

3.004 

185347.71 

134.06 

193616.0 

313.0 

66.64 

15  7.8 

5526.0 

21 

U 

17  22.84 

3.068 

192034.33 

133.70 

182547.4 

300.4 

66.56 

1513.3 

5546.2 

II.  N. 

22 

L 

547.50 

3.063 

194716.39 

133.31 

17  019.6 

403.0 

66.47 

15 19.4 

56  8.6 

22 

U 

1812.09 

3.040 

201353.85 

132.00 

-152035.9 

+532.8 

66.38 

1526.1 

5633.0 

ILN. 

23 

L 

636.62 

3.043 

204027.92 

132.70 

132729.9 

507.3 

66.33 

1533.2 

5659.1 

23 

U 

19   1.13 

3.044 

21  7  0.98 

182.80 

1122  4.3 

050.0 

66.33 

1540.7 

6726.7 

ILN. 

24 

L 

725.68 

3.060 

213336.53 

188.10 

9  532.0 

706.2 

66.41 

1548.6 

5755.4 

24 

U 

1950.35 

3.003 

22  019.04 

183.08 

-  63918.3 

+753.7 

66.59 

1556.6 

5624.7 

ILN. 

Apr.  13,  V  DetBetlre  Jllitmiiiatioii  of  S.  VM. 
Apr.  14,  U  IHtBoUv  nhamhmXkm  of  //.  Oi.OO. 


Apr.  10,  U  Dafcethra  nhimtnatinn  of  JT.  HTM. 


MOON-OULMINATIONS,  1919.  527 

FOB  TRANSIT  OF  MOON'S  CENTER  OVER  THE  OF  WASHINGTON. 


528  MOON-OULMINATIONS,  1919. 

FOR  TRAMSIT  OP  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASmNOTON. 


Uky  17,  U  DoltcUve  lUomlnUton  ol8. 0"^ 


MOON-CULMINATIONS,  1919.  629 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


580  MOON-OULMINATIONS,  1919. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


MOON-OULMINATIONS,  1919.  531 

FOR  TBANSIT  OF  MOON'S  CENTER  OVER  THE  UERIDIAH  OF  WASHINGTON. 


532  MOON-CULMINATIONS,  1919. 

FOB  TRANSIT  OF  MOON'S  CENTER  OTEB  THE  UERIDIAN  OP  WASHINOTON. 


atS.<r.H.  8<pt.S,UIMMiUT*IU 


MOON-OULMINATIONS,  1919.  53J 

FOR  TRANSIT  OF  MOON'S  CEiNTER  OVER  THE  MERIDIAN  OF  TA8HINGT0N. 


B(ft.g,UDalKUT*Ill 


534  MOON-CTTLMINATIONS,  1919. 

FOB  THANSrr  OF  HOON'S  CEXTER  OVER  THE  MERIDIAN  OF  WASHINOTON. 


mamitmtkia  at  S.VM.  Oct.  U,  C  IMwth*  lU 


MOON-CULMINATIONS,  1919.  535 

FOB  TRANSIT  OF  UOON'S  CENTER  OVER  THE  HERIDUH  OF  WASHINGTON. 


.  Ni>v.8,UDe[MUnmDmta«Ua&<A%.^ 


536  MOON-OULMINATIONS,  1919. 

FOB  TRkSBlT  OF  UOON'S  CENTER  OVEB  THE  MERIDIAN  OF  WASHINGTON. 


MOON-CULMINATIONB,  1919. 


537 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

• 

1 

Wash. 
Mean 
Time. 

1 

Var. 

Hour 

of 
Long. 

m 

Right 

Ascension 

of 

Center. 

1 

Var. 

per 

Hour 

of 
Long. 

Geooentric 

Declination 

of 

Ctnter. 

^?F     Pa»- 

Geocen- 
tric 
Semidl- 
ameter. 

Equa- 
torial 
Hori- 
■ontal 
Parallax. 

Bri^t 

h    m 

h  m     s           s    1 

•    /     // 

tt 

s 

/     tt 

t       n 

Dec.  9 

L 

214.89 

2.453 

7  2448.87 

157.46 

+1738  0.7 

-448.6 

72.07 

16  27.1 

6017.0 

9 

U 

14  43.81 

2.3M 

7  5546.91 

152.19 

16  0  9.6 

527.3 

70.84 

1620.0 

5950.8 

II. 

s. 

10 

L 

311.66 

2.277 

82540.87, 146.82 1 

14  8  7.6 

590.5 

69.57 

16 12.3 

6922.4 

10 

U 

15  38.46 

2.191 

85431.42 

141.65 

12  4  57.0 

638.9 

68.32 

16  4.2 

5862.6 

II. 

s. 

11 

L 

4  4.26 

2.111 

9  22  22.15 

136.88 

+  95329.7 

-4J73.5 

67.15 

15  65.9 

6822.1 

11 

U 

16  29.16 

2.040 

9  49 18.54 

132.62 

73621.1 

606.0 

66.08 

1547.6 

67  61.7 

II. 

s. 

12 

L 

4  53.27 

1.979 

101527.38 

128.96 

51549.1 

707.7 

65.15 

15  39.6 

6722.1 

12 

U 

17 16.71 

1.929 

104056.08 

125.93 

25358.5 

710.1 

64.37 

1631.7 

6663.6 

II. 

s. 

13 

L 

5  39.62 

1.890 

11   552.35 

123.55 

+  03218.6 

-704.4 

63.75 

1524.4 

5626.8 

13 

U 

18   2.11 

1.860 

11 30  23.78 

121.79 

-  147  24.4 

091.6 

63.28 

15 17.7 

56  2.0 

II. 

s. 

14 

L 

624.81 

1.841 

1154  37.68 

120.68 

4  355.4 

672.4 

62.96 

15 11.6 

6639.3 

14 

U 

1846.33 

1.831 

121841.00 

120.01 

616  1.8 

647.6 

62.78 

15  6.9 

6618.8 

II. 

s. 

15 

L 

7  8.28 

1.829 

124240.09 

119.91 

-  82236.9 

-«17.4 

62.73 

15  1.0 

56  0.8 

15 

U 

19  30.26 

1.835 

13  640.74 

120.26 

10  22  37.2 

581.9 

62.80 

1466.7 

5445.2 

II. 

s. 

16 

L 

7  52.35 

1.847 

13  3048.02 

121.01 

1215  2.2 

541.8 

62.97 

1453.1 

5431.9 

16 

U 

20 14.62 

1.865 

1355  6.19 

122.07 

13  58  51.6 

496.0 

63.22 

1450.1 

6421.0 

II. 

s. 

17 

L 

8  37.13 

1.887 

141938.59 

123.37 

-1533  6.4 

-445.7 

63.54 

1447.8 

5412.3 

17 

U 

20  59.91 

1.911 

1444  27.61 

124.82 

165648.7 

890.6 

63.89 

1446.0 

54  5.8 

II. 

s. 

18 

L 

9  22.99 

1.936 

15   934.49 

126.33 

18  9  2.0 

830.9 

64.25 

1444.7 

54  1.2 

18 

U 

21 46.37 

1.960 

15  34  59.32 

127.80 

19  852.9 

366.9 

64.60 

1444.0 

6358.6 

II. 

s. 

19 

L 

10 10.03 

1.983 

16  041.07 

129.13 

-195532.4 

-199.1 

64.92 

1443.8 

5367.7 

19 

U 

2233.93 

2.001 

16  26  37.55 

130.24 

20  28 18.7 

138.1 

65.18 

1444.0 

6358.4 

n. 

& 

20 

L 

1058.03 

2.014 

165245.66 

131.05 

204638.3 

-54.8 

65.37 

1444.6 

54  0.6 

20 

U 

2322.26 

2.022 

1719   1.47 

131.52 

2050  8.3 

+  30.0 

65.48 

1445.6 

64  4.2 

21 

L 

1146.54 

2.034 

17  4520.71 

131.63 

-20  38  37.7 

4-95.1 

65.50 

1446.9 

64  9.2 

22 

U 

0 10.81 

2.019 

181138.93 

131.36 

2012  9.2 

169.5 

65.43 

14  48.6 

6415.4 

22 

L 

1234.99 

2.009 

1837  51.97 

130.77 

193058.2 

342.0 

65.28 

1450.6 

5422.7 

23 

U 

0  59.02 

1.995 

19  356.25 

129.91 

183532.3 

311.8 

65.07 

14  52.9 

5431.2 

s. 

23 

L 

13  22.86 

1.978 

19  29  49.02 

128.87 

-17  2631.2 

+877.8 

64.82 

1455.6 

6440.9 

24 

U 

1 46.49 

1.959 

195528.64 

127.74 

16  443.6 

439.3 

64.55 

1458.6 

5451.7 

s. 

24 

L 

14   9.89 

1.941 

202054.66 

126.61 

1431  6.8 

495.9 

64.29 

16  1.8 

55  3.8 

25 

U 

233.07 

1.924 

2046   7.74 

125.60 

124643.8 

547.0 

64.05 

15  6.4 

5517.1 

s. 

25 

L 

14  56.07 

1.910 

2111   9.85 

124.79 

-105242.4 

+502.2 

63.87 

15  9.4 

5531.6 

26 

U 

318.94 

1.902 

2136   3.98 

124.28 

8  50 14.3 

631.4 

63.77 

15 13.7 

5547.6 

s. 

26 

L 

1541.74 

1.900 

22  054.14 

124.15 

64034.3 

664.3 

63.77 

15 18.4 

66  4.7 

27 

U 

4  4.56 

1.905 

22  2545.27 

1^.46 

4  24  59.9 

600.8 

63.88 

1523.4 

6623.2 

s. 

27 

L 

16  27.49 

1.918 

225043.02 

125.27 

-  2  452.8 

+709.6 

64.12 

1528.8 

6643.0 

28 

U 

4  50.63 

1.941 

23 15  53.73 

126.63 

+  0 18  20.7 

731.4 

64.49 

1534.6 

67  4.0 

s. 

28 

L 

17 14.10 

1.973 

234124.20 

128.56 

243  7.8 

735.0 

65.02 

1540.6 

57  26.2 

29 

U 

538.02 

2.015 

0  721.58 

131.11 

5  747.2 

719.9 

65.69 

1546.9 

57  49.4 

s. 

29 

L 

18   2.51 

2.067 

03353.12 

134.25 

+  78027.7 

+705.0 

66.50 

1563.4 

5813.2 

30 

U 

627.68 

2.129 

1   1  5.83 

137.96 

949  5.4 

679.3 

67.44 

16  0.0 

5837.3 

s. 

30 

L 

1853.65 

3.199 

129  6.13 

142.16 

12   123.5 

641.6 

68.48 

16  6.6 

69   1.3 

31 

U 

7  20.49 

2.376 

1 57  59.25 

146.73 

14  451.6 

590.8 

69.69 

16 12.9 

6924.8 

s. 

31 

L 

1948.26 

3.864 

22748.60 

161.49 

+156647.2 

4436.1 

70.73 

16 19.0 

6947.0 

538  MEECUEY,  1919. 

FOR  TRANSIT  AT  WASfflNOTON. 


!i   m 


S 

K9 


MERCURY,  1919.  539 

FOR  TRANSIT  AT  WASHINGTON. 


3 


540  MERCURY,  1919. 

FOE  TRANSIT  AT   W 


MEKCTJKY,  1919.  841 

FOR  TRANSIT  AT  WASHINGTON. 


642  VENUS,  1919. 

FOB  TRANSIT  AT  WASHINGTON. 


VENUS,  1919.  543 

FOR  TRANSIT  AT  WASHINGTON. 


9i 


544  VENUS,  1919. 

FOR  TRANSIT  AT  WASHINGTON. 


VENUS,  1919.  S45 

FOR  TRANSIT  AT  WASHINGTON. 


546 


JUPITER,  1919. 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 

WadL 

Mean 
Time. 

h  m 

Jan.  0 

12  8 

1 

12  4 

2 

1159 

3 

1155 

4 

1150 

6 

1146 

6 

1141 

7 

1137 

8 

1132 

9 

1128 

10 

1123 

11 

1119 

12 

1114 

13 

1110 

14 

11  5 

15 

11  1 

16 

10  56 

17 

10  52 

18 

1047 

19 

1043 

20 

10  38 

21 

10  34 

22 

10  30 

23 

10  25 

24 

10  21 

25 

1016 

26 

1012 

27 

10  8 

28 

10  3 

29 

9  59 

30 

954 

31 

950 

Feb.  1 

9  46 

2 

942 

3 

9  37 

4 

933 

5 

929 

6 

924 

7 

920 

8 

916 

9 

912 

10 

9  8 

11 

9  3 

12 

8  59 

13 

855 

14 

8  51 

15j 

8  47 

/ 

Apparent 
Ascension. 


h  m  s 
6  47  27.69 
6  46  52.61 
6  46  17.53 
6  45  42.49 
6  45  7.50 

6  44  32.60 
6  43  57.80 
6  43  23.14 
6  42  48.65 
6  42  14.34 

6  41  40.25 
6  41  6.41 
6  40  32.84 
6  39  59.55 
6  39  26.58 

6  38  53.94 
6  38  21.67 
6  37  49.78 
6  37  18.28 
6  36  47.22 

6  36  16.60 
6  35  46.45 
6  35  16.81 
6  34  47.67 
6  34  19.05 

6  33  50.99 
6  33  23.51 
6  32  56.63 
6  32  30.33 
6  32  4.67 

6  31  39.67 
6  31  15.34 
6  30  51.67 
6  30  28.71 
6  30  6.47 

6  29  44.94 
6  29  24.16 
6  29  4.14 
6  28  44.86 
6  28  26.35 

6  28  8.63 
6  27  51.70 
6  27  35.56 
6  27  20.24 
6  27  5.71 

6  26  52.01 
6  26  89.12 


Apparent 
Dedmatiom. 


#/ 


+23 
23 
23 
23 
23 

+23 
23 
23 
23 
23 


152.6 
240.6 
328.1 
415.0 
5  1.3 

547.0 
632.1 
716.6 
8  0.4 
843.7 


+23  926.1 
2310  7.8 
231048.8 
23 11 29.0 

2312  8.6 

+231247.3 

2313  25.1 

2314  2.2 
23 14  38.5 
231514.0 

+231548.6 
23  16  22.6 
231655.6 
23 17  27.8 
23 17  59.3 

+23 18  29.9 
231859.7 
23  19  28.7 
23 19  57.0 
23  20  24.4 

+23  20  50.8 
23  21 16.6 
232141.6 
2322  5.7 
23  22  29.0 

+2322  51.7 
23  23 13.5 
232334.6 
23  23  55.0 
23  24  14.6 

+23  24  33.6 
2324  51.7 
23  25  9.2 
23  25  26.0 
23  25  42.2 

+23  25  57.7 
+232612.5 


Hor. 
Par. 


// 


ll 

<2 


// 


2.1  22.4 
2.1  22.4 
2.1 122.4 
2.1  '22.4 
2.1  22.4 

2.1  '22.4 
2.1  j22.4 
2.1  22.4 
2.1  22.4 
2.122.4 


2.1  22.3 
2.1  j22.3 
2.1  '22.3 
2.1  22.3 


2.1 


22.3 


2.1  22.3 
2.1 122.2 
2.1  '22.2 
2.1 122.2 
2.1  '22.1 

2.1  22.1 
2.1  '22.1 
2.1  '22.0 
2.1  22.0 
2.1  '22.0 


2.0  21.9 
2.0  '21.9 
2.0 121.8 
2.0  '21.8 
2.0  '21.8 


2.0 
2.0 
2.0 
2.0 
2.0 


21.7 
21.7 
21.6 
21.6 
21.5 


2.0  21.5 
2.0 '21.4 


2.0 
2.0 
2.0 


21.4 
21.3 
21.3 


2.0  21.2 
2.0  J21.2 
2.0 '21.1 
2.0  [21.1 
2.0  21.0 


2.0 
1.9 


20.9 
20.9 


OQm 

o 


OD 


il 


s 

1.73 
1.73 
1.73 
1.73 
1.73 

1.72 
1.72 
1.72 
1.72 
1.72 

1.72 
1.72 
1.72 
1.72 
1.72 

1.71 
1.71 
1.71 
1.71 
1.70 

1.70 
1.70 
1.70 
1.69 
1.69 

1.69 
1.68 
1.68 
1.68 
1.68 

1.67 
1.67 
1.67 
1.66 
1.66 

1.65 
1.65 
1.65 
1.64 
1.64 

1.63 
1.63 
1.63 
1.62 
1.62 

1.61 
1.61 


Date. 


Feb.l5 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
Mai.  1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Apr.  1 
2 


Waeh. 
Mean 
Time. 


h  m 
8  47 
8  43 
8  38 
8  34 
8  30 

8  26 
8  22 
8  18 
8  14 
8  10 

8  6 
8  .2 
7  58 
7  54 
7  50 

7  46 
7  42 
7  38 
7  34 
7  30 

7  27 
7  23 
7  19 
7  15 
7  11 

7  8 
7  4 
7  0 
6  56 
6  53 

6  49 
6  45 
6  41 
6  38 
6  34 

6  30 
6  27 
6  23 
6  19 
6  16 

6  12 
6  9 
6  5 
6  2 
5  58 

554 
5  51 


Apparent 

K^t 
ABoeDsion. 


h  m  8 
6  26  39.12 
6  26  27.07 
6  26  15.84 
6  26  5.45 
6  25  55.91 


6  25 
6  25 
6  25 
6  25 
6  25 

6  25 
6  25 
6  25 
6  25 
6  25 


47.21 
39.36 
32.35 
26.21 
20.93 

16.51 

12.94 

10.24 

8.41 

7.44 


6  25  7.33 
6  25  8.08 
6  25  9.70 
6  25  12.18 
6  25  15.51 

6  25  19.70 
6  25  24.73 
6  25  30.62 
6  25  37.34 
6  25  44.90 

6  25  53.28 
6  26  2.49 
6  26  12.51 
6  26  23.35 
6  26  34.98 

6  26  47.42 
6  27  0.66 
6  27  14.68 
6  27  29.47 
6  27  45.05 

6  28  1.39 
6  28  18.51 
6  28  36.38 
6  28  55.00 
6  29  14.37 

6  29  34.47 
6  29  55.31 
6  30  16.88 
6  30  39.17 
6*1    2.17 

6  31  25.87 
6  31  50.28 


Appannt 
De^iatloE 


lOfL. 


ff 


// 


+23  26 12.5 
23  26  26.8 
232640.4 
23  26  53.3 
2327  5.7 

+23  27 17.4 
232728.5 
232739.1 
23  27  49.1 
232758.5 

+2328  7.2 
232815.4 
232823.0 
232829.9 
232836.3 

+232842.3 
232847.6 
232852.3 
232856.4 
2329  0.0 


o 

OQ 


11 


s 


1.9  20.9  1.61 


1.9  \20.8 


1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 


'20.8 
20.7 
20.6 

20.6 
20.5 


+2329 
2329 
2329 
2329 
2329 

+2329 
23  29 
2329 
2329 
2329 


3.0 
5.4 
7.2 
8.5 
9.2 

9.4 
9.0 

7.9 
6.3 
4.1 


+2329  1.3 
232857.9 
232853.9 
232849.2 
232843.9 

+23  28  38.0 
23  28  31.4 
232824.1 
23  28 16.2 
2328  7.6 

+23  27  58.2 
23  27  48.2 
2327  37.4 
232725.9 
23  27 13.5 

+2327  0.3 
+232646.5 


1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1,7 
1.7 
1.7 

1.7 
1.7 


1.60 
1.60 
1.59 
1.59 

1.59 
1.58 


20.5  1.58 


20.4 


1.9  20.3 


1.57 
1.57 


20.2 
20.2 
20.1 
20.0 

20.0 
19.9 
19.8 


1.7 

1.7 
1.7 


120.31 1.56 
1.56 
1.55 
1.55 
1.54 


1.54 
1.53 
1.53 
19.8|  1.52 
19.7  1.52 


19.6 
19.6 
19.5 
19.5 
19.4 

19.3 
19.3 
19.2 
19.2 


1.51 
1.51 
1.50 
1.50 
1.49 

1.49 
1.49 
1.48 
1.48 


19.11 1.47 
19.0!  1.47 


19.0 
18.9 
18.8 
18.8 

18.7 
18.7 
18.6 


18.4 
18.4 


1.7  18.3 
1.7  18.3 


1.46 
1.46 
1.45 
1.45 

1.44 
1.44 
1.43 


18.6  1.43 
18.5  1.42 


18.2 

18.1 
18.1 


1.42 
1.42 
1.41 
1.41 
1.40 

1.40 
1.39 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Wash. 
Mean 
Time. 

h  m 

^WiSf^ 

Appamnt 
DeSfaiatSon. 

Hot. 
Par. 

n 

ad* 
8 

Date. 

III  - 

Aaoensfcm. 

Daounatloii. 

Hor. 
Par. 

1 

h  m     s 

•    t     t$ 

h  m     8 

•       9        M 

// 

f* 

s 

Apr.  1 

758 

8  35  52.14 

+183310.5 

0.3 

1.3 

0.00 

Nov.16 

17  18 

8  55  69.03 

+17 17  26.2 

0.3 

1.3 

0.09 

2 

755 

8  35  60.08 

183318.9 

0.3 

1.3 

0.09 

16 

1714 

8  65  58.76 

17 17  26.9 

0.3 

1.3 

0.09 

3 

7  61 

8  36  48.16 

183326.7 

0.3 

1.3 

0.09 

17 

17  10 

8  55  58.36 

171729.2 

0.3 

1.3 

0.09 

4 

7  47 

8  36  46.37 

183334.1 

0.8 

1.3 

0.09 

18 

17    6 

8  66  57.82 

17 17  32.0 

0.3 

1.3 

0.09 

5 

7  43 

8  36  44.70 

183341.0 

0.3 

1.8  0.00 

19 

17    2 

8  55  57.14 

17 17  36.4 

0.3  1.3 

0.09 

6 

7  39 

8  35  43.17 

+183347.5 

0.3 

1.3  0.00 

20 

16  58 

8  55  56.33 

+171739.4 

0.3 

1.3 

0.09 

7 

735 

8  36  41.77 

183363.4 

0.3 

1.3 

0.09 

21 

16  65 

8  55  56.38 

171743.9 

0.3 

1.3 

0.09 

8 

7  31 

8  36  40.61 

183368.9 

0.3 

1.3 

0.09 

22 

16  61 

8  56  54.29 

171749.0 

0.3 

1.3 

0.09 

9 

7  27 

8  36  39.37 

1834  3.9 

0.3 

1.3 

0.00 

23 

16  47 

8  55  53.07 

17 17  64.6 

0.3 

1.3 

0.09 

10 

7  23 

8  36  38.37 

1834  8.4 

0.3 

1.3 

0.09 

24 

• 

16  43 

8  55  51.72 

1718  0.8 

0.3 

1.3 

0.09 

11 

7  19 

8  36  37.61 

+183412.4 

0.3 

1.3 

0.09 

25 

16  39 

8  55  50.23 

+1718  7.6 

0.3 

1.3 

0.09 

12 

715 

8  36  36.77 

183416.0 

0.3 

1.3 

0.09 

26 

16  35 

8  55  48.61 

17 18 14.9 

0.3 

1.3 

0.09 

13 

7  11 

8  36  36.17 

183419.0 

0.3 

1.3 

0.00 

27 

16  31 

8  55  46.85 

171822.7 

0.3 

1.3 

0.09 

14 

7    7 

8  36  36.70 

183421.6 

0.3 

1.3 

0.00 

28 

16  27 

8  55  44.97 

171831.1 

0.3 

1.3 

0.09 

15 

7   3 

8  36  35.37 

183423.7 

0.3 

1.3 

0.00 

29 

16  23 

8  55  42.95 

171840.0 

0.3 

1.3 

0.09 

16 

659 

8  36  36.17 

+183426.3 

0.3 

1.3 

0.09 

30 

1619 

8  55  40.80 

+171849.5 

0.3 

1.3 

0.09 

17 

655 

8  36  36.11 

183426.3 

0.3 

1.3 

0.00 

Dec.  1 

1615 

8  66  38.52 

171869.6 

0.3 

1.3 

0.09 

18 

6  51 

8  36  36.19 

183426.9 

0.3 

1.3 

0.09 

2 

1611 

8  55  36.12 

17 19 10.0 

0.3 

1.3 

0.09 

19 

6  47 

8  35  36.39 

183427.0 

0.3 

1.3 

0.09 

3 

16   7 

8  55  33.59 

171921.0 

0.3 

1.3 

0.09 

20 

644 

8  36  36.73 

183426.6 

0.3 

1.3 

0.00 

4 

16   3 

8  65  30.94 

17 19  32.6 

0.3 

1.3 

0.09 

21 

640 

8  36  36.20 

+183426.7 

0.3 

1.3 

0.00 

6 

16  59 

8  65  28.16 

+171944.6 

0.3 

1.3 

0.09 

22 

6  36 

8  36  36.81 

183424.2 

0.3 

1.3 

0.00 

6 

16  65 

8  55  25.27 

171957.0  0.3 

1.3 

0.09 

23 

6  32 

8  36  37.66 

183422.2 

0.3 

1.3 

0.00 

7 

16  51 

8  55  22.25 

17  20 10.0 

0.3 

1.3 

0.09 

24 

6  28 

8  36  38.44 

183419.8 

0.3 

1.3 

0.00 

8 

16  47 

8  56  19.11 

172023.6 

0.3 

1.3 

0.09 

9 
10 

16  43 
16  39 

8  56  15.86 
8  55  12.47 

172037.6 
+172062.1 

0.3 
0.3 

1.3 
1.3 

0.09 

Oct.  26 

1840 

8  66  33.08 

+171869.6 

•    • 

0.3 

1.3 

•     •     • 

0.09 

0.09 

26 

18  36 

8  66  36.67 

171849.6 

0.3 

1.3 

0.09 

11 

16  35 

8  55    8.97 

1721  7.1 

0.3 

1.3 

0.09 

27 

18  33 

8  66  38.12 

171840.1 

0.3 

1.3 

0.09 

12 

16  31 

8  56    5.36 

172122.6 

0.3 

1.3 

0.09 

28 

18  29 

8  66  40.44 

171831.1 

0.3 

1.3 

0.09 

13 

16  27 

8  65    1.62 

17  21 38.5 

0.3 

1.3 

0.09 

29 

18  25 

8  66  42.62 

171822.7 

0.8 

1.3 

0.09 

14 

16  23 

8  54  57.77 

17  21 64.9 

0.3 

1.3 

0.09 

30 

18  21 

8  66  44.67 

+17 18 14.8 

0.3 

1.3 

0.00 

15 

1519 

8  54  53.81 

+17  22 11.8 

0.3 

1.3 

0.09 

31 

1817 

8  56  46.69 

1718  7.5 

0.3 

1.3 

0.09 

16 

1515 

8  64  49.74 

172229.1 

0.3 

1.3 

0.09 

Nov.  1 

1813 

8  56  48.37 

1718  0.8 

0.3 

1.3 

0.09 

17 

1511 

8  54  45.56 

172246.9 

0.3 

1.3 

0.09 

2 

18  9 

8  66  50.02 

17 17  64.6 

0.3 

1.3 

0.09 

18 

15   7 

8  54  41.27 

1723  5.1 

0.3 

1.3 

0.09 

3 

18   6 

8  66  51.53 

171749.0 

0.8 

1.3 

0.09 

19 

16   3 

8  64  36.88 

172323.7 

0.3 

1.3 

0.09 

4 

18   1 

8  56  62.90 

+171744.0 

0.3 

1.3 

0.09 

20 

14  69 

8  64  32.39 

+172342.7 

0.3 

1.3 

0.09 

5 

17  57 

8  56  64.14 

171739.6 

0.3 

1.3 

0.09 

21 

14  55 

8  54  27.79 

1724  2.2 

0.3 

1.3 

0.09 

6 

17  54 

8  66  56.24 

171736.6 

0.3 

1.3 

0.00 

22 

14  51 

8  64  23.09 

172422.1 

0.3 

1.3 

0.09 

7 

17  60 

8  65  66.21 

171732.1 

0.3 

1.3 

0.09 

23 

14  47 

8  54  18.29 

172442.3 

0.3 

1.8 

0.09 

8 

17  46 

8  66  67.04 

17 17  29.3 

0.3 

1.3 

0.00 

24 

14  43 

8  64  13.40 

1726  3.0 

0.8 

1.3 

0.09 

9 

17  42 

8  66  67.74 

+17 17  27.0 

0.3 

1.3 

0.09 

26 

14  39 

8  64    8.41 

+172624.0 

0.3 

1.3 

0.09 

10 

17  38 

8  66  68.30 

17 17  26.3 

0.3 

1.3 

0.09 

26 

14  35 

8  54    3.33 

172646.4 

0J3 

1.3 

0.09 

11 

17  34 

8  66  68.72 

171724.1 

0.3 

1.3 

0.09 

27 

14  31 

8  63  58.16 

17  26  7.1 

0.3 

1.3 

0.09 

12 

17  30 

8  66  69.00 

171723.6 

0.3 

1.3 

0.00 

28 

14  27 

8  63  62.90 

172629.2 

0.3 

1.3 

0.09 

13 

17  26 

8  66  69.16 

171723.6 

0.8 

1.3 

0.09 

29 

14  23 

8  63  47.66 

172661.6 

0.3 

1.3 

0.09 

14 

17  22 

8  66  69.16 

+17 17  24.1 

0.3 

1.3 

0.09 

30 

1419 

8  63  42.13 

+17  27 14.4 

0.3  1.3 

0.09 

15  17  18 

8  55  59.03+171725.2 

0.3 

1.3 

0.09 

31 

1416 

8  63  36.62 

+17273tat^& 

\S^ 
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ECLIPSES,  1919. 


In  the  year  1919  there  will  be  three  eclipses,  two  of  the  Sun  and  one  of 
the  Moon. 

I.— A  Total  Eclipse  of  the  Sun,  May  2^29,  1919,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 


d    h   m      ■ 
Greenwich  mean  time  of  ^  in  right  ascencion,  May  29    1    6  38.0 

h     m      8 
4    21    6.93 


Sun  and  Moon's  R.  A. 

Sun's  declination  +21  30  15.1 

Moon's  declination  +21  12  12.4 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax         61    3.8 


8  8 

Hourly  motions       10.17  and  161.66 

#      ## 

Hourly  motion  +  0  23.9 

Hourly  motion  +  2  49.7 

Sim's  true  semidiameter  15  46.6 

Moon's  true  semidiameter  16  37.5 


CIRCUMSTANCES  OF  THE  ECLIPSE, 


GrMOwich  If  6U1 

Tirna. 

QiMawioh. 

IStttXMiM, 

d    h     m 

•     / 

m      1 

Eclipse  begins                                         May    28  22  33.5 

+63  27 

-14    6 

Central  eclipee  beginfl                                      28  23  30.1 

+76    9 

-19  43 

Central  eclipse  at  local  apparent  noon             29    1    6.6 

+17  23 

+  4  18 

Central  eclipse  ends                                         29    2  47.4 

-42  27 

-12  25 

Eclipse  ends                                                    29    3  44.0 

-30  36 

-  6  46 

II. — A  Partial  Eclipse  of  the  Moon,  November  7,  1919,  visible  at  Wash- 
ington; the  beginning  visible  generally  in  Asia  except  the  eastern  portion, 
Europe,  Africa,  the  eastern  part  of  North  America,  and  South  America  except 
the  extreme  western  part;  the  ending  visible  generally  in  western  Asia,  Europe, 
Africa,  South  America,  and  North  America  except  the  extreme  western  part. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h   m      I 
Greenwich  mean  time  of  <p  in  right  ascension,  Nov.  7  12    3  54.1 

h   m      8 

Sun's  right  ascension  14  48  16.89  Hourly  motion 

Moon's  right  ascension  2  48  16.89  Hourly  motion 


// 


Sun's  declination  -16  12  18.1 

Moon's  declination  +17  10    9.9 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax         61  18.2 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9.99 

155.96 

f      tt 

-  0  44.5 

+  7  63.9 

16    8.7 

16  41.4 

Moon  enters  penimibra 
Moon  enters  umbra 
Middle  of  the  eclipse 
Moon  leaves  umbra 
Moon  leaves  penumbra 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

Nov. 


d 

7 

h 
9 

m 
33.6 

7 

10 

58.3 

7 

11 

44.1 

7 

12 

29.9 

7 

13 

55.0 

Greenwich  Mean  Tune. 


Contacts  of  Umbra 
with  Moon's  Limb. 


First 
Last 


Angles  of  Position 
from  Uie  North  Point. 


143  to  E. 
166  to  W. 


The  Moon  being  fai  the  Zenith 
in  Longitude 
from  Greenwich,  and  in  Latitude 

-10    42  +17       1 

+11    16  +17    13 


Magnitude  of  the  eclipse -0.1 84  (Moon's  diameter- 1.0). 
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III.— ^n  Annular  Eclipse  of  the  Sun,  Noyember  22,  1910,  viaibk  «t 
Washington  as  a  partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h  m      8 
Gzeoiwich  mean  time  of  ^  in  right  ascension,  November  22    8    7  87.5 

h  m      1  •  ■ 

Sun  and  Moon's  R.  A.  15  48  14.18  Hourly  motions      10.50  and  124.64 


ff  $      // 


Sun's  declination                -20    0    6.2                Hourly  motion  -  0  32.8 

Moon's  declination              -19  35  28.1                Hourly  motion  -  3  42.9 

Sun's  equa.  bor.  parallax                  8.9  Su^'s  true  semidiameter  16  11.7 

Moon's  equa.  hor.  parallax        53  56.8  Moon's  true  semidiameter  14  41.8 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Qraemwich  l€«ui   LoiigitiMtofrom 

Time.  Oreenwich.     Latttnds. 

d    h     m  •     '  •     ' 

Eclipse  begins  November    22    0  H.4        +  88  35        +22  11 

Central  eclipse  begins  22    1  28.0  +102  31  +31  41 

Central  ecHpee  at  local  apparent  noon  223    7.6  +5024  +71S 

Central  eclipse  ends  22    5    0.1  -    4  11  +19  11 

EcUpse  ends  22    6  13.7  +  10  25  +  9  33 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down 
on  the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the 
Greenwich  mean  times  of  beginning  and  ending  at  any  place  may  be  found 
with  an  uncertainty  which  will  vary  from  three  or  four  minutes  for  a  high 
Sun  to  fifteen  or  twenty  minutes  when  the  Sun  is  near  the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE  OF  THE  SUS, 

MAY  28-29,  1919. 


Qreenwich 

CoordlDfttes  of  Center 

of  Shadow  on 
FoDdaiiMatel  Plana. 

Directioa  of  Axis  of  Shadow. 

Badlos  of  Penumbra 

and  Umbrm  oo 
FnndMMatel  Plane. 

Mean  Time. 

1 

s 

f 

Lofsintf 

"LogeoBi 

it 

h 

h 

h   m 
22  30 

-1.51297 

-0.40113 

+9.56384 

+9.96871 

338  13.8 

+0.53172 

-0.01412 

40 

1.41040 

0.39438 

9.56386 

9.96871 

340  43.8 

0.53174 

0.01411 

50 

1.31982 

0.38763 

9.56388 

9.96870 

343  13.8 

0.53176 

aO1409 

23    0 

-1.22325 

-0.38089 

+9.56390 

+9.96870 

345  43.8 

+0.53177 

-0.01407 

10 

1.12666 

0.37416 

9.56392 

9.96870 

348  13.8 

0.53179 

0.01406 

20 

1.03006 

0.36744 

9.56394 

9.96869 

350  43.8 

0.53181 

0.01404 

30 

0.93349 

0.36073 

9.56396 

9.96869 

353  13.8 

0.53182 

0.01403 

40 

0.83690 

0.35402 

9.56398 

9.96869 

355  43.8 

0.53184 

o:oi40i 

50 

0.74030 

0.34732 

9.56400 

9.96868 

358  13.8 

0.53185 

0.01400 

0    0 

-0.64371 

-0.34063 

+9.56403 

+9.96868 

0  43.8 

+0.53186 

-0.01399 

10 

0.54711 

0.33394 

9.56405 

9.96868 

8  13.8 

0.53187 

0.01397 

20 

0.45051 

0.32727 

9.56407 

9.96868 

5  43.8 

OMISS 

0.01396 

30 

0.35391 

0.32060 

9.56409 

9.96868 

8  13.8 

0.53189 

0.01395 

40 

0.25730 

0.31394 

9.56411 

9.96867 

10  43.8 

0.53190 

0.01394 

50 

0.16070 

0.30728 

9.56413 

9.96867 

13  13.8 

0.53191 

0.01393 

1    0 

-0.06409 

-0.30064 

+9.56416 

+9.96867 

15  43.8 

+0.53192 

-0.01392 

10 

+0.03251 

0.29400 

9.56418 

9.96867 

18  13.8 

0.53193 

0.01392 

20 

0.12912 

0.28737 

9.56420 

9.96866 

20  43.8 

0.53194 

0.01391 

30 

0.22572 

0.28075 

9.56422 

9.96866 

23  13.8 

0.63194 

0.01390 

40 

0.32233 

0.27413 

9.56424 

9.96866 

25  43.8 

0.53195 

0.01390 

50 

0.41893 

0.26753 

9.56426 

9.96865 

28  13.8 

0.53195 

0.01389 

2    0 

+0.51554 

-0.26093 

+9.56428 

+9.96865 

30  43.8 

+0.58196 

-0.01389 

10 

0.61214 

0.25434 

9.56430 

9.96865 

33  13.8 

0.53196 

0.01389 

20 

0.70874 

0.24775 

9.56432 

9.96864 

35  43.8 

0.53196 

0.01388 

30 

0.80533 

0.24118 

9.56434 

9.96864 

38  13.8 

0.53197 

0.01388 

40 

0.90193 

0.23461 

9.56437 

9.96864 

40  43.8 

0.53197 

0.01388 

50 

0.99852 

0.22805 

9.56439 

9.96863 

43  13.8 

0.53197 

0.01388 

3    0 

+1.09511 

-0.22150 

+9.56441 

+9.96863 

45  43.8 

+0.53197 

-0.01388 

10 

1.19170 

0.21496 

9.56443 

9.96863 

48  13.8 

0.53197 

0.01388 

20 

1.28828 

0.20842 

9.56445 

9.96862 

50  43.8 

0.53197 

0.01388 

30 

1.38486 

0.20189 

9.56447 

9.96862 

53  13.8 

0.53197 

0.01388 

40 

1.48144 

0.19537 

9.56449 

9.96862 

55  43.8 

0.53196 

0.01388 

50 

+1.57801 

-0.18886 

+9.56451 

+9.96861 

58  13.8 

+0.53196 

-0.01389 

Qnenwlch 
Mean 
Time. 

Logx' 

for 

1  Minute. 

Logy' 

for 
1  Minute. 

LogM'      • 
(or 
1  Minute. 

Log  Tangents  of  Angles 

of  Cooes. 

Penumbra. 

Umtira. 

h    m 
22    0 

+7.9848 

+6.8311 

+1.1761 

+7.66389 

+ 

7.66172 

23    0 

7.9849 

6.8283 

1.1761 

7.66388 

7M171 

0    0 

7.9850 

6.8253 

1.1761 

7.66388 

7.66171 

1    0 

7.9850 

6.8223 

1.1761 

7.66388 

7.66171 

2    0 

7.9850 

6.8192 

1.1761 

7.66387 

7.66171 

3    0 

7.9849 

6.8161 

1.1761 

7.66387 

7.66170 

4    0 

+7.9848 

+6. 

8130 

+1.1761 

+7.663 

«7 

+ 

7.66170 

TOTAL  ECLIPSE  0 


eOGmmrkhdO 


NoU:-  The  hours  of  Ugbmb^  mi  inA 


f  MAY  28-29,  1919. 


0    LopgttiA  30     EHtrf       60    QwMwtoh 
are txprtastd bt  GmnwIAHun  Time. 
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PATH  OF  TOTAL  PHASE  DURING  THE  ECUPSE  OF  THE  SUN, 

MAY  28-29,  1919. 


Oreen- 

NortlMrn  Limit. 

Central  Line. 

Duration 
of  Total 
Fliaseon 

Central 
Line. 

widh 
Time. 

T.at1tndB 

from 
Gnenwleh. 

Latitude. 

Tiongitnrte 

from 
GfMnwiflfa. 

Latitude. 

Longitude 

lh>m 
Qnenwidi. 

•       t 

•       t 

•       / 

•       / 

•          r 

•      f 

m     s 

limita. 

-18  57 

+75  26 

-19  48 

+76    9 

-20  29 

+74  51 

VMM                  »* 
•         •         •          • 

2Sh  35« 

12    3.9 

59  51.9 

13    0.4 

59  45.4 

13  58.4 

59  42.6 

3  46.3 

40 

9  18.3 

54  11.2 

10  14.1 

53  58.7 

11  11.0 

53  48.5 

4    9.1 

45 

7  14.3 

50    2.6 

8  10.4 

49  47.4 

9    7.5 

49  34.6 

4  27.9 

50 

5  82.6 

46  40.0 

6  29.4 

46  23.5 

7  27.0 

46    9.1 

4  44.4 

55 

4    5.7 

43  46.1 

5    3.2 

43  28.9 

6    1.4 

43  13.5 

4  59.5 

0     0 

-  2  49.7 

+41  11.6 

-  8  47.9 

+40  54.2 

-4  46.8 

+40  38.2 

5  13.4 

5 

1  42.3 

38  51.5 

2  41.8 

88  84.0 

8  40.9 

38  17.8 

5  26.3 

10 

-  0  42.1 

36  42.2 

141.9 

86  24.9 

2  42.1 

86    8.7 

5  38.3 

15 

+  0  12.0 

34  41.2 

0  48.5 

84  24.3 

149.4 

84    8.3 

5  49.4 

20 

1    0.9 

32  46.9 

-  0    0.8 

32  80.4 

1    1.9 

32  14.8 

5  59.6 

25 

1  45.0 

30  57.8 

+  0  43.1 

30  41.9 

-  0  19.1 

SO  26.8 

6    9.0 

90 

+  2  24.7 

+29  12.9 

+  1  22.2 

+28  57.7 

+  0  19.3 

+28  43.2 

6  17.5 

85 

3    0.3 

27  31.5 

1  57.2 

27  17.1 

0  58.8 

27    3.2 

6  25.1 

40 

3  32.2 

25  52.7 

2  28.5 

25  39.2 

1  24.5 

25  26.2 

6  31.8 

45 

4    0.4 

24  16.2 

2  56.2 

24    3.6 

1  51.8 

23  51.4 

6  37.5 

50 

4  25.2 

22  41.2 

3  20.5 

22  29.6 

2  15.7 

22  18.3 

6  42.2 

55 

4  46.6 

21    7.3 

3  41.6 

20  56.8 

2  36.3 

20  46.5 

6  45.9 

1      0 

+  5    4.7 

+19  34.2 

+  3  59.4 

+19  24.8 

+  2  53.8 

+19  15.6 

6  48.5 

5 

5  19.6 

18    1.5 

4  14.0 

17  53.2 

3    8.2 

17  45.1 

6  50.1 

10 

5  31.8 

16  28.8 

4  25.5 

16  21.6 

3  19.5 

16  14.6 

6  50.6 

15 

5  39.8 

14  55.7 

4  33.9 

14  49.8 

3  27.8 

14  43.9 

6  50.0 

20 

5  45.1 

13  21.9 

4  39.1 

18  17.2 

8  83.0 

13  12.4 

6  48.3 

25 

5  47.1 

11  47.0 

4  41.2 

11  43.5 

3  35.0 

11  39.9 

6  45.5 

30 

+  5  45.8 

+10  10.6 

+  4  39.9 

+10    8.4 

+  8  38.9 

+10    6.0 

6  41.6 

35 

5  41.0 

8  82.4 

4  35.8 

8  31.4 

3  29.5 

8  30.1 

6  36.6 

40 

5  82.6 

6  51.9 

4  27.8 

6  52.1 

3  21.7 

6  51.9 

6  30.6 

45 

5  20.5 

5    8.4 

4  15.5 

5    9.8 

3  10.8 

5  10.7 

6  23.6 

50 

5    4.4 

8  21.4 

8  59.9 

3  24.0 

2  55.1 

8  25.8 

6  15.6 

55 

4  44.1 

+  1  30.2 

3  40.1 

+  1  83.8 

2  85.7 

+  1  36.6 

6    6.6 

2     0 

•f  4  19.1 

-  0  26.2 

+  3  15.7 

-  0  21.6 

+  2  11.9 

-  0  17.9 

5  56.7 

5 

3  49.1 

2  28.8 

2  46.8 

2  23.3 

148.2 

2  18.8 

5  45.8 

10 

8  13.4 

4  89.1 

2  11.3 

4  32.8 

1    8.8 

4  27.7 

5  34.0 

15 

2  81.1 

6  59.2 

1  29.8 

6  52.2 

+  0  28.1 

6  46.6 

5  21.2 

20 

141.0 

9  31.8 

+  0  40.6 

9  24.4 

-  0  20.3 

9  18.4 

5    7.5 

25 

+  0  41.4 

12  21.0 

-  0  18.1 

12  13.5 

1  18.2 

12    7.5 

4  52.6 

30 

-  0  80.6 

-15  33.7 

-  129.2 

-15  26.8 

-  2  28.5 

-15  20.8 

4  36.4 

35 

2    0.2 

19  21.6 

2  57.9 

19  15.2 

3  56.5 

19  11.1 

4  18.4 

40 

8  58.4 

24  11.3 

4  55.6 

24    7.6 

5  54.0 

24    7.0 

3  57.5 

45 

7    2.7 

31  33.0 

8    1.9 

31  40.4 

9    8.3 

31  53.6 

3  29.7 

limita. 

-1189 

-42  42 

-12  25 

-42  27 

-13  11 

-42  11 

.... 
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BISSBLUN  ELEUEMS  OF  THE  ANNTILAB  ECUFSE  OF  THE 
NOVEMBER  22,  1919. 


ANNULAR  ECLIPSl 


Note-  IIk  fovrs  of  begimbig  * 


^  NOVEMBER  22,  1919. 
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PATH  OF  AKNULAB  PHASE  DURINO  THB  ECLIFSE  OF  THE  SIM, 
NOVEMBER  22,  1919. 
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LOCAL  CIRCnHSTANCES  OF  THE  ECLIPSE  OF  THE  SUN,  NOV.  22,  19U. 
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LOCAL  CIRCUMSTANCES  OF  THE  ECLIPSE  OF  THE  SUN,  NOV.  22,  1919. 


Place. 


Oxford,  MiflB.     .    . 
PaDama,  Panama  . 
Philadelphia,  Pft. 
Phoenix,  Ariz.  .    . 
Pierre,  S.  Dak. 

Poughkeepde,  N.  Y. 
Raleigh,  N.  C.  .    . 
Richmond,  Va. 
Salt  Lake  aty,  Utah 
San  Juan,  P.  R.     . 

Santa  Fe,  N.  Mex. 
Springfield,  111. 
St.  LouiB,  Mo.   .    . 
SyracuBe,  N.  Y.     . 
Tallahaasee,  Fla.    . 

Topeka,  Eans.  .    . 
Tuscaloofla,  Ala.     . 
Urbana,  111.       .    . 
Washington,  D.  C. 
Williams  Bay,  Wis. 


Bflginnixig. 


GrtcDwlch 
Time. 


h   m 

•      •    • 

0  23 
0  39 


0  44 
0  28 
0  32 

•      •    • 

0  27 


0  44 
0  19 


•      •    • 


0  35 


Angle 

Innii 

North 

Point. 


309 
258 


255 
266 
263 

•  •  • 

284 


254 
278 


261 


Angle 

from 

Vertex. 


24 
301 


295 
316 
810 

•  •  ■ 

343 


294 
335 


306 


Middle. 


Oiemwioh 
ICeanTlme. 


h  m 
1  36 
145 
1  55 


2    0 
1  48 

1  50 

•      •    • 

2  7 


1 
1 
1 
1 

1 
1 
1 
1 
1 


40 
39 
57 
38 

36 
37 
42 
52 
44 


ICaoii. 
tnde. 


0.76 

0.64 

0.50 

[0.39]^ 

[0.60]* 

0.45 
0.62 
0.57 
[0.25]* 
0.86 

[0.68]* 
0.64 
0.67 
0.45 
0.80 

0.71 
0.77 
0.62 
0.54 
0.57 


Ending. 


Greenwich 
ICeanTlme. 


h 
3 
3 
3 
2 
2 


m 
4 

28 
24 
42 
55 


3  24 
3  21 

3  22 
2  47 

4  11 


2 
3 
3 
3 
3 

2 
3 
3 
3 
3 


47 

4 

3 

20 

12 

57 
6 
5 

21 
5 


Angle 

from 

North 

Point. 


119 
92 
135 
104 
125 

137 
128 
131 
114 
113 

111 
126 
124 
138 
118 

121 
119 
127 
132 
130 


Angle 

from 

Vertex. 


155 
133 
153 
155 
161 

153 
151 
152 
158 
113 

157 
158 
157 
156 
151 

158 
154 
158 
153 
159 


Magnitude  at  sunilae.   Mld-eolipse  below  horiion. 
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MEAN  PLACES  FOR  1919.0.    (January  00.915,  Greenwich.) 


Name  of  Star. 

Macni- 
tude. 

Right  Aaoenaion. 

Annual 
Proper  Motion. 

Declination. 

_   Annnal^ 
Piopei  If otfoB» 

n 

Tauri 

5.1 

h   m      s 
5  14  24.564 

t 

40.0021 

+22    0  49.93 

-0.068 

351  B. 

Tauri 

6.2 

5  14  27.140 

-0.0014 

20    3    2.94 

-0.029 

353  B. 

Tauri 

6.5 

5  16    9.535 

•tO.002ft 

19  44    0.46 

-0.024 

o 

Tauri 

4.8 

5  22  46.133 

•K).0006 

21  52    8.07 

-0.010 

372  B. 

Tauri 

6.1 

5  28  49.893 

-O.0001 

20  25    4.22 

-0X18 

r 

Tauri 

3.0 

5  32  48.190 

•K).OO06 

+21    5  39.09 

-0X32 

175  H» 

.Tauri 

6.5 

5  37  10.043 

-O.0030 

22  37  16.65 

40.018 

394  B. 

Tauri 

6.0 

5  38  24.376 

40.0011 

23  10    0.60 

-0.043 

B.  D.+19nil0 

6.0 

5  47  35.437 

-O.0006 

19  50  52.54 

-0.031 

x» 

Orionis    . 

4.5 

5  49  35.160 

-0.0136 

20  15  44.28 

-0.065 

57 

Orionifl    . 

5.8 

5  50    8.948 

•fO.00Q8 

+19  44    5.63 

-0.018 

141 

Tauri 

6.3 

5  56  48.112 

-0.0000 

22  24    0.42 

-0.011 

64 

Orionifl    . 

5.1 

5  58  39.698 

40.0014 

19  41  34.80 

-0.031 

x' 

Orionis    . 

4.7 

5  59    6.581 

40.0011 

20    8  29.42 

-0.008 

14  B. 

Geminonim 

6.0 

6    4  39.532 

40.0031 

22  12  14.32 

-0.040 

68 

Orionifl    . 

5.7 

6    7  13.528 

40.0013 

+19  48  35.00 

-0.018 

6 

G^emincnrum 

6.3 

6    7  24.521 

40.0007 

22  55  40.54 

-0.018 

1? 

Geminonim  (var.)  . 

3.2 

6    9  50.344 

-O.00S0 

22  31  53.15 

-0.016 

71 

Orionifl    . 

5.1 

6  10    4.944 

-0.0063 

19  11    6.08 

-0.194 

M 

Geminonim 

3.2 

6  18    3.648 

40.0046 

22  33  22.93 

-0.114 

15 

Geminonim 

6.5 

6  22  56.982 

-0.0015 

+20  50  24.60 

-0.054 

16 

Geminonim 

6.2 

6  23    7.668 

-0.0019 

20  32  45.37 

-0.005 

9 

Geminomm 

4.1 

6  24    9.281 

-oxxns 

20  15  62.52 

-0X16 

74  B. 

Geminonim 

6.2 

6  42  39.502 

40.0002 

18  16  56.12 

-0.066 

HOB. 

Geminonim     . 

6.2 

6  57  42.868 

•     •     •     • 

17  52  17.30 

•     •     • 

f 

Geminonim  {var.)  . 

3.7 

6  59  18.369 

-0.0002 

+20  41  24.79 

-O.007 

162  B. 

Geminonim    . 

5.7 

7  27    8.235 

40.0018 

17  15  35.18 

-0.064 

/ 

Geminonim 

5.3 

7  34  48.004 

-oixns 

17  51  36.55 

40.004 

g 

Geminonim 

5.0 

7  41  26.200 

-0.0048 

18  42  31.29 

-0X68 

1 

Gancri 

6.0 

7  52  23.613 

-0X021 

16    0  27.46 

-0X44 

2  B. 

Gancri 

6.0 

7  53  54.340 

40X)003 

+16  44  16.72 

40.004 

3 

Cancri 

5.7 

7  56    8.960 

-0.0001 

17  31  53.64 

-0.010 

5 

Cancri     . 

5.9 

7  56  53.413 

40X)Q04 

16  40  46.86 

0.000 

30  B. 

Cancri 

6.1 

8    6  25.969 

-0X007 

14  52  11.61 

-0.018 

29 

Cancri 

5.9 

8  24    6.227 

-0X017 

14  28  47.07 

-0.022 

84  B. 

Cancri 

6.4 

8  29  15.944 

-0.0023 

+13  32    5.11 

-0X05 

90  B. 

Cancri 

6.3 

8  31  35.306 

40.0006 

15  35  40.40 

-0.027 

A' 

Cancri     . 

5.5 

8  38  44.665 

-0X003 

12  58  20.01 

-0.002 

A^ 

Cancri 

5.7 

8  42  29.719 

-0.0040 

12  24  28.73 

-0.067 

60 

Cancri 

5.7 

8  51  30.324 

-0.0009 

11  56  10.36 

-0.019 

a 

Cancri 

4.3 

8  54    3.562 

40.0034 

+12  10  19.25 

-0.043 

K 

Cancri 

5.1 

9    3  21.729 

-0.0012 

10  59  41.70 

-0.018 

209  B. 

Cancri 

6.5 

9    5  22.485 

-0.0007 

11  53  41.95 

-0.079 

222  B. 

Cancri 

6.3 

9  13  28.238 

40.0046 

11  50  27.75 

-O.007 

01 

Leonifl 

5.5 

9  24    7.311 

40.0038 

9  24  36.52 

-0X13 

3 

Leonifl 

5.8 

9  24  10.482 

-0X028 

+  8  32  33.15 

-0.025 

h 

Leonifl 

5.2 

9  27  37.225 

40X001 

10    4  25.21 

-0.018 

o 

Leonifl     . 

3.8 

9  36  49.779 

-0.0096 

10  15  41.67 

-O.088 

10  B. 

Sextantifl 

6.0 

9  41  53.808 

40X000 

7    4  58.70 

-0.084 

25  B. 

Sextantifl 

6.3 

9  49  27.892 

40.0018 

6  20  26.33 

... 

89  B. 

Leonifl 

6.2 

9  53  50.287 

40X010 

+  8  42    4.23 

-0X39 

r 

Leonifl 

4.9 

9  55  56.064 

-0.0020 

8  26    0.29 

-0.037 

14 

Sextantifl 

6.3 

10    2  33.378 

-0.0022 

6    0  26.04 

-O.008 

19 

Sextantifl 

5.9 

10    8  35.519 

-0.0037 

5    0  55.81 

-0.006 

155  B. 

Leonifl 

6.5 

10  19    2.243 

-0.0167 

6    6  20.02 

-0.071 

237  B. 

Leonifl 

6.3 

10  48    4.062 

40.0002 

+  1  27  16.78 

-0.055 

55 

Leonifl 

6.1 

10  51  32.431 

40X078 

1  10    8.35 

-0.018 

P" 

Leonifl 

6.1 

10  59  27.860 

-0X046 

+  0  26    8.87 

40XOa 
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Name  of  Star. 

Mami- 
tude. 

Right  AaoensioiL 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

M 

Sagittarii 

4.0 

h   m      8 
18    8  55.117 

8 

-4).0004 

p     f      ft 
-21    4  52.30 

ft 

-O.0Q2 

14 

Sagittarii 

5.6 

18    9  23.907 

-0.0013 

21  44    8.89 

-0.028 

15 

Saglttarii 

5.3 

18  10  22.970 

+0.0008 

20  45  11.84 

+0.006 

16 

Sagittaril 

5.9 

18  10  23.814 

40.0005 

20  24  47.41 

-O.0Q2 

r 

Saglttarii  {var. 

) 

5.4 

18  16  37.071 

•     •     •     • 

18  53  49.36 

-0.001 

21 

Sagittaril 

5.0 

18  20  31.571 

0.0000 

-20  36    9.80 

-0.031 

95  B. 

Sagittarii 

5.7 

18  25  26.284 

+0.0041 

18  46  51.53 

-0.072 

115  B. 

Sagittaril 

5.7 

18  33    3.377 

-0.0021 

21  27  67.95 

-O.IOO 

121  B. 

Sagittarii 

5.9 

18  34    3.655 

-0.0056 

21    7  11.20 

-0.138 

128  B. 

Sagittarii 

6.3 

18  40  28.580 

+0.0019 

21    5    6.78 

-O.080 

29 

Sagittarii 

5.3 

18  44  51.783 

+0.0005 

-20  25    4.38 

+0.030 

33 

Sagittaril 

5.8 

18  49    9.637 

-0.0008 

21  27  35.96 

-0.016 

36 

Sagittarii 

5.1 

18  52  31.659 

-0.0010 

20  45  48.06 

-O.OU 

( 

Sagittarii 

3.7 

18  52  53.882 

+0.0023 

21  12  51.35 

-0.028 

171  B. 

Sagittarii 

6.1 

18  58  18.176 

0.0000 

19  21  50.36 

-0.035 

173  B. 

Sagittarii 

- 

6.4 

18  58  21.691 

+0.0020 

-19  13  14.96 

«  •  • 

187  B. 

Sagittarii 

6.4 

19    2  24.069 

+0.0036 

18  51  60.68 

-0.066 

190  B. 

Sagittarii 

5.4 

19    3  31.210 

+0.0001 

19  25    5.51 

-O.008 

195  B. 

Sagittaru 

6.3 

19    5    1.596 

+0.0019 

19  55  55.75 

-0.060 

d 

Sagittarii 

5.0 

19  12  53.780 

-0.0015 

19    6  53.38 

-0.017 

226  B. 

Sagittarii 

6.4 

19  16  52.400 

-M).0002 

-19  23  12.32 

40.000 

p 

Sagittarii 

4.0 

19  16  58.558 

-0.0020 

18    0    2.87 

+0.016 

45 

Sagittarii 

6.0 

19  17    7.450 

+0.0064 

18  27  33.67 

-0.063 

266  B. 

Sagittarii 

6.1 

19  31  42.798 

+0.0003 

19    1  57.80 

-O.000 

267  B. 

Sagittarii 

5.8 

19  32  21.463 

+0.0011 

18  24  42.94 

-O.003 

54 

Sagittarii 

5.4 

19  36    5.044 

+0.0046 

-16  28  48.10 

-0.047 

e 

Sagittarii 

5.2 

19  37  53.216 

+0.0040 

16  18  53.51 

-0.015 

9 

Sagittarii 

5.1 

19  53  21.478 

+0.0004 

15  42  25.67 

-^.061 

16  B. 

Capricomi 

6.2 

20  16  13.612 

+0.0025 

16    2  27.90 

+0.004 

/3 

Gapricomi 

3.2 

20  16  27.746 

+0.0030 

16    2  17.00 

40.007 

31  B. 

Capricomi 

6.4 

20  24    9.832 

+0.0013 

-16    0  37.02 

40.019 

27  G. 

Capricomi 

6.2 

20  26  32.022 

-0.00&8 

16  19  41.61 

-O.093 

45  B. 

Capricomi 

6.1 

20  29  41.204 

+0.0035 

14    0    2.02 

+0.000 

T 

Capricomi 

5.2 

20  34  44.718 

+0.0006 

16  14  22.82 

-0.016 

84  B. 

Capricomi 

6.0 

20  46  14.079 

+0.0106 

12  60  42.92 

-0.034 

16  B. 

Aquarii   . 

6.4 

20  48  39.827 

+0.0021 

-11  52  49.16 

+0.065 

V 

Aquarii   . 

4.5 

21    5  10.986 

+0.0057 

11  42    1.06 

-0.006 

51  G. 

Aquarii   . 

6.5 

21    9  53.816 

-0.0010 

10  56  27.70 

-0.051 

17 

Aquarii   . 

6.3 

21  18  35.789 

-O.0022 

9  39  55.01 

-0.031 

19 

Aquarii   . 

5.6 

21  20  51.977 

+0.0012 

10    5  38.63 

-0.164 

« 

Aquarii  . 

4.8 

21  33  26.480 

+0.0075 

-  8  13    5.17 

-0.023 

c» 

Capricomi 

5.3 

21  40  41.216 

+0.0004 

9  27  17.71 

+0.008 

c' 

CapHcomi 

6.3 

21  41  57.077 

+0.0008 

9  39    1.29 

+0.001 

30 

Aquarii  . 

5.6 

21  59    0.805 

+O.0011 

6  54  51.16 

+0.016 

138  B. 

Aquarii  . 

6.4 

22    8  30.812 

-0.0043 

5    7  14.09 

-0.028 

44 

Aquarii   . 

5.7 

22  12  52.849 

-0.0003 

-  6  47  31.60 

+0.029 

51 

Aquarii   . 

5.8 

22  19  53.756 

+O.0011 

6  14  50.37 

-0.011 

187  B. 

Aquarii   . 

6.3 

22  27    7.104 

-0.0051 

3  19  34.59 

-0.004 

K 

Aquarii   . 

5.2 

22  33  33.747 

-0.0049 

4  38  46.24 

-0.113 

2v7  B. 

Aquarii   . 

6.3 

22  36  36.536 

•     •     •     • 

3  58  32.60 

•      •     • 

C  G. 

Piscium  . 

6.2 

22  54    5.812 

+O.0002 

-  2  49  45.96 

-0.082. 

3 

Piscium  . 

6.3 

22  56  28.708 

+0.0028 

0  14  57.62 

+0.014 

22  B. 

Piscium  . 

6.4 

23  19  22.620 

+0.0043 

-  0    9  12.08 

+0.038 

K 

Piscium  . 

4.9 

23  22  46.809 

•K).0056 

+  0  48  43.44 

-0.093 

9 

Piscium  . 

6.4 

23  23    5.844 

+0.0032 

0  40  39.29 

-0.029 

16 

Piscium  . 

5.7 

23  32  15.264 

-O.0074 

+  1  39    9.34 

+0.057 

X 

Piscium  . 

4.6 

23  37  64.780 

-0.0092 

1  20    2.93 

-0.154 

19 

Piscium  . 

5.4 

23  42  15.097 

-0.0034 

3    2  14.61 

-0.020 

22 

Piscium  . 

5.8 

23  47  49.002 

+0.0009 

+  2  28  48.34 

-O.OU 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 


FEBRUARY. 


Limit- 

Ths Stab's 

At  CoKJVKcnoN  in  R.  A. 

ing  Par- 
afiels. 

Name. 

Hag. 

Red'nsfrom 
1919.0. 

Appanot 

Decltna- 

tion. 

OrMnwich 
liean  Tlxna. 

Hoar 
Ai^e, 

Y 

7f 

/ 

N. 

8 

8 

A8 

^Jm 

•            / 

d    h    m 

h    m 

e 

o 

207  B. 

Aquarii 

6.3 

40.20 

+3.2 

-3  58.5 

S  11  40.0 

+  961.8 

+0.6590 

0.6563 

+0.2253 

+83 

-3 

3 

Piscium 

6.3 

0.26 

3.7 

014.9 

20  42.5 

-  524.1 

-1.0679 

0.5562 

0.2276 

-23 

-90 

22  B. 

Piflclum 

6.4 

0.33 

3.6 

-0   9.1 

8    7    7.0 

+  4  39.3 

+1.2059 

0.5566 

0.2278 

+90 

+35 

K 

Pificium 

4.9 

0.34 

3.8 

+  0  48.8 

8  39.6 

+  6  8.7 

+0.5816 

0.5567 

0.2276 

+76 

-7 

9 

Piscium 

6.4 

0.35 

3.8 

0  40.7 

8  48.2 

+  6 17.0 

+0.7503 

0.5567 

0.2276 

+90 

+  2 

16 

Piflciuqi 

5.7 

+0.38 

+3.9 

+  1  39.2 

12  57.3 

+1017.6 

+0.7080 

0.5571 

+0.2268 

+90 

0 

19 

Piacium 

5.4 

0.42 

4.2 

3    2.3 

17  28.6 

-920.3 

+0.3327 

0.5577 

0.2256 

+58 

-20 

d 

Piscium 

5.4 

0.58 

5.0 

7  44.5 

4    8  50.2 

+  529.8 

-0.9975 

0.5604 

0.2181 

-19 

-82 

136  B. 

Piflcium 

6.5 

0.68 

5.1 

8  54.9 

17  59.7 

-  939.9 

-0.2134 

0.5627 

0.2112 

+27 

-48 

101 

Pifldum 

6.2 

1.00 

5.9 

14  15.0 

6  17  46.7 

-1043.6 

-0.8663 

0.5703 

0.1846 

-10 

-76 

20  H» 

.  Arletis 

6.4 

+1.22 

+5.9 

+16  50.8 

6    8   4.1 

+  3  2.7 

-1.0034 

0.5755 

+0.1630 

-21 

-73 

19 

Arietifl 

5.8 

1.23 

5.2 

14  54.1 

9  37.8 

+  433.0 

+1.2160 

0.5761 

0.1604 

+90 

+46 

27 

Arietis 

6.4 

1.35 

5.5 

17  20.9 

17    5.6 

+1144.3 

-0.1092 

0.5788 

0.1474 

+32 

-35 

36 

Arietis 

6.5 

1.44 

5.1 

17  25.4 

22  39.9 

-653.9 

+0.6072 

0.5807 

0.1370 

+82 

+  6 

40 

Arietis 

6.0 

1.47 

5.1 

17  56.9 

7    0  24.2 

-513.5 

+0.3099 

0.5814 

0.1336 

+57 

-11 

X 

Arietis 

5.2 

+1.46 

+4.8 

+17   7.8 

0  43.6 

-  4  55.0 

+1.1833 

0.5815 

+0.1330 

+90 

+46 

45 

Arietis 

6.0 

1.51 

4.9 

18   0.3 

3  24.3 

-220.2 

+0.6446 

0.5823 

0.1277 

+86 

+  9 

P 

Arietis 

5.6 

1.52 

4.7 

17  42.1 

3  39.3 

-2  5.8 

+0.9843 

0.5824 

0.1272 

+90 

+30 

54 

Arietis 

6.5 

1.60 

4.6 

18  29.2 

8  33.0 

+  236.8 

+0.7879 

0.5840 

0.1173 

+90 

+18 

a 

Arietis 

4.5 

1.63 

4.8 

19  25.4 

9  52.6 

+  353.4 

-0.0087 

0.6844 

0.1145 

+38 

-26 

r 

Arietis 

5.0 

+1.66 

+5.1 

+20  44.8 

11 12.4 

+  6 10.1 

-1.2028 

0.6848 

+0.1117 

-42 

-70 

T 

Arietis 

5.2 

1.70 

4.9 

20  51.4 

13  47.0 

+  738.9 

-1.0351 

0.6856 

0.1063 

-25 

-69 

63 

Arietis 

5.2 

1.71 

4.7 

20  27.3 

14  24.7 

+  8 15.2 

-0.5597 

0.6868 

0.1049 

+  7 

-69 

65 

Arietis 

6.0 

1.72 

4.7 

20  31.1 

15   6.6 

+  864.6 

-0.5534 

0.6859 

0.1034 

+  7 

-^ 

14  ff.  Tauri 

6.5 

1.81 

4.1 

20  39.2 

21   0.2 

-924.5 

-0.1186 

0.6874 

0.0904 

+31 

-29 

13 

Tauri 

5.6 

+1.81 

+3.5 

+19  26.6 

22  21.6 

-8  6.2 

+1.2347 

0.6877 

+0.0874 

+88 

+67 

22  H' 

.Tauri 

6.1 

1.84 

3.8 

20  40.5 

23  12.9 

-  7 16.9 

+0.0544 

0.6879 

0.0855 

+41 

-20 

133  B. 

Tauri 

5.9 

1.90 

4.0 

22   0.0 

8    124.0 

-  5 10.8 

-1.1134 

0.6884 

0.0806 

-33 

-«8 

32 

Tauri 

5.8 

1.94 

3.8 

2214.8 

411.8 

-229.4 

-1.1494 

0.5890 

0.0741 

-37 

-68 

il 

Tauri 

4.5 

1.98 

3.3 

21  61.8 

7  21.2 

+  032.7 

-0.5360 

0.6896 

0.0668 

+  7 

-54 

39 

Tauri 

6.1 

+1.99 

+3.2 

+21 47.5 

7  36.5 

+  047.3 

-0.4473 

0.6896 

+0.0662 

+13 

-47 

192  B. 

Tauri 

6.1 

2.03 

3.0 

22  12.4 

10  37.8 

+  341.7 

-0.6815 

0.5899 

0.0591 

-  1 

-05 

51 

Tauri 

5.6 

2.05 

2.4 

21  23.0 

12  51,6 

+  550.3 

-tO.2854 

0.6902 

0.0538 

+56 

-4 

53 

Tauri 

5.3 

2.05 

2.2 

20  56.9 

13  17.4 

+  6 15.1 

+0.7525 

0.6902 

0.0528 

+90 

+22 

56 

Tauri 

5.2 

2.06 

2.4 

2134.8 

13  21.1 

+  6 18.7 

+0.1109 

0.6903 

0.0527 

+45 

-13 

224  B. 

Tauri 

6.1 

+2.06 

+2.0 

+20  37.9 

14  28.6 

+  7  23.6 

+1.1370 

0.6903 

+0.0600 

+90 

+50 

227  B. 

Tauri 

5.9 

2.07 

2.0 

20  47.7 

14  56.4 

+  750.2 

+0.9932 

0.5904 

0.0489 

+90 

+39 

K 

Tauri 

4.1 

2.10 

2.3 

22    6.6 

15  39.1 

+  831.3 

-0.3164 

0.5904 

0.0472 

+20 

-37 

67 

Tauri 

5.4 

2.10 

2.3 

22    1.0 

15  40.4 

+  8  32.6 

-0.2196 

0.6904 

0.0471 

+26 

-31 

V 

Tauri 

4.2 

2.12 

2.5 

22  37.9 

16    1.3 

+  8  52.6 

-0.8319 

0.5906 

0.0463 

-11 

-07 

72 

Tauri 

5.4 

+2.13 

+2.5 

+22  48.9 

16  25.1 

+  9 15.5 

-1.0018 

0.6905 

+0.0463 

-23 

-67 

247  B. 

Tauri 

5.8 

2.11 

2.0 

21  26.4 

16  43.3 

+  933.0 

+0.4171 

0.6905 

0.0446 

+66 

+  3 

284  B. 

Tauri 

6.0 

2.18 

2.1 

23  10.6 

20   5.8 

-11 12.3 

-1.2214 

0.6907 

0.0365 

-48 

-67 

T 

Tauri 

4.3 

2.21 

1.7 

22  48.2 

22  24.8 

-858.7 

-0.7615 

0.5908 

0.0309 

-6 

-67 

I 

Taiui 

4.7 

2.30 

+0.1 

21  28.5 

9    6  47.7 

-055.4 

+0.7728 

0.5906 

0.0106 

+90 

+27 

330  B. 

Tauri 

6.3 

+2.30 

-0.1 

+21    9.9 

718.5 

-025.8 

+1.0960 

0.5905 

+0.0094 

+90 

+49 

105 

Tauri 

6.0 

2.32 

0.2 

21  35.9 

8  44.1 

+  056.5 

+0.6627 

0.5904 

+O.0059 

+90 

+21 

108 

Tauri 

6.2 

2.37 

0.4 

2211.6 

1145.4 

+  850.8 

+0.0597 

0.5901 

-0.0014 

+42 

-12 

n 

Tauri 

5.1 

2.39 

0.7 

22   0.8 

13  17.7 

+  6 19.6 

+0.2391 

0.5899 

0.0051 

+53 

-3 

0 

Tauri 

4.8 

2.42 

1.2 

21  52.1 

16  40.0 

+  834.0 

+0.3575 

0.5894 

0.0132 

+61 

+  3 

r 

Tauri 

3.0 

+2.46 

-2.1 

+21    5.6 

20  43.4 

-11 32.0 

+1.0821 

0.5886 

-0.0229 

+90 

+47 
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The  STAB'a 


Name. 


175  H».  Tauri 
394  B.  Tauri 
141        Tauri 

14  B.  Qeminonim 
If        Gemin.  (var.) 

H        G^mioorum 

15  Geminonim 
1^        Geminonim 

w        Geminonim 
f        Gemin.  {var.) 

/       Geminonim 

{Geminonim 
Oancri 

2  B.  Cancri 

3  Cancri 

5  Cancri 
29  Cancri 
84  B.  Cancri 
90  B.  Cancri 
A^       Cancri 

60  Cancri 

a  Cancri 

jc  Cancri 

209  B.  Cancri 

222  B.  Cancri 

tf  LeoniB 

h  Leonifi 

o  Leonis 

89  B.  Leonifi 

IT  Leonifi 


14 

19 

156  B. 
237  B. 

55 

? 

388  B. 
431  B. 


Sextantifi 

Sextantifi 

Leonifi 

Leonis 

Leonifi 

Leonis 
Leonifi 
Leonifi 
Leonifi 
Leonis 


13  B.  Viiginifi 

78  B.  Viiginifi 

q  Viiginifi 

X  Viiginifi 

^  Viiginifi 

49  Viiginifi 

t  Viiginifi 

550  B.  Viiginifi 

621  B.  Viiginifi 

214  G.  Viiginifi 

40  H.  Viiginifi 


Kag. 


6.5 
6.0 
6.3 
6.0 
3.2 

3.2 
6.5 
6.2 
4.1 
3.7 

5.3 
5.0 
6.0 
6.0 
5.7 

5.9 
5.9 
6.4 
6.3 
5.5 

5.7 
4.3 
5.1 
6.5 
6.3 

5.5 
5.2 
3.8 
6.2 
4.9 

6.3 
5.9 
6.5 
6.3 
6.1 

6.1 
5.3 
6.3 
5.1 
6.2 

5.9 
6.5 
5.3 
4.8 
5.0 

5.2 
5.7 
6.0 
6.4 
6.5 

5.1 


Bed'nsfrom 
1919.0. 


Aa 


+2.50 
2.52 
2.58 
2.61 
2.64 

+2.67 
2.66 
2.65 
2.65 
2.77 

+2.80 
2.83 
2.80 
2.82 
2.83 

+2.82 
2.82 
2.82 
2.84 
2.82 

+2.81 
2.82 
2.81 
2.82 
2.82 

+2.79 
2.80 
2.79 
2.77 
2.77 

+2.76 
2.74 
2.73 
2.68 
2.68 

+2.67 
2.66 
2.62 
2.62 
2.60 

+2.58 
2.53 
2.50 
2.48 
2.44 


+2.41 
2.36 
2.34 
2.25 
2.26 


+2.24 


Aa 


n 


1.9 
1.8 
3.2 
3.7 
3.9 

4.4 
5.2 
6.2 
5.4 
7.4 


-10.0+17 


Appwnt 

DeoUiiA- 

tkm. 


+22  37.2 
23  10.0 
22  24.0 
22  12.2 
22  31.8 

+22  33.3 
20  50.3 
20  32.7 
2015.8 
20  41.3 


-10. 

10.3 

11.3 

11.2 

11.2 

-11.4 
13.0 
13.4 
13.2 
13.8 

-14.4 
14.5 
15.0 
15.0 
15.3 

-15.7 
15.8 
16.0 
16.5 
16.6 

-16.7 
16.8 
17.0 
16.9 
16.9 

-16.8 
16.8 
16.6 
16.4 
16.4 

1-15.8 
16.3 
14.1 
14.3 
13.5 


•12.8 

11.6 

11.2 

9.6 

9.1 


51.4 
18  42.4 
16   0.3 

16  44.1 

17  31.7 

+16  40.6 
14  28.6 
13  31.9 
16  36.5 
12  68.1 

+11  66.9 
12  10.1 
10  69.4 
1153.4 
1160.2 

+  9  24.3 

10   4.2 

10  15.4 

8  41.8 

8  25.7 

6  0.2 
6  0.7 
6  6.1 
127.0 
1    9.9 


0  25.9 
0  22.0 
116.5 
2  33.6 
169.6 

4  53.2 
616.4 
9  0.6 
7  33.2 
9   6.2 


-10  18.7 
12  17.4 
12  48.1 

14  35.1 

15  67.1 


U  8.9i-15  55.3 


At  CoMJtrNcnoH  in  R.  A. 


Greenwich 
HMnTJoM. 


Hour 
An^, 


d    h    m 
9  22  29.5 

22  69.6 

10  6  28.9 
9  41.9 

1163.3 

15  12.9 
17  14.2 
17  18.6 
17  44.2 

11  8  28.7 

23  46.2 
18    2  41.0 

7  31.7 
812.0 
912.0 

9  31.8 

2150.3 

18    012.6 

116.8 

4  35.7 

10  33.9 
11 46.2 

16  10.8 

17  8.3 
21    1.0 


h    m 

949.9 

920.9 

2  8.7 
066. 

3  3.4 


-0.5342 
->1.1099 
-0.5991 
.5564 
-1.0172 


9-0 


615.4 
812.1 
816. 
841.0 
1   7. 


3-»0 


3-0 


1-1022. 

-  7  34. 
-253.6 

-  214.8 

-  1 16. 


640 


3-0 


8-0 


-  057.6 
+1055.6 
-1046.8 

-  944.7 

-  6  32.4 


14 


15 


16 


2  9.9 

3  62.0 
8  22.3 

16  47.4 

17  60.1 

21    9.0 

011.2 

5  28.5 

20  22.1 

2210.0 

216.9 

7  34.5 

14  59.1 

16  15.4 

20  30.6 


17 


310.4 
15  26.1 

18  143.6 
4  36.6 

12  32.4 

19  37.2 

19  5  24.4 
9  30.7 

0  44.6 

1  7. 


046.1 
023.9 
440.1 
536.6 
920. 


940.1 
8  1.3 
339.4 
430.1 
530.8 


+  843. 
+1140.4 
-  7 11.9 
+  7 15.1 
+  859. 


hll  0. 
-552. 
+  119. 
+  233.6 
+  641. 


-1060.3 
+  14. 
+11  3.9 
-10  8.1 
-  226.1 


6  + 


+  426. 
-10  3. 
-6  4.6 
4-  842.1 
9  4. 


3  58.11+1149.840.1161 


-1.2501 
40.3885 

.6879 
40.9492 

.7732 


.3932 
.8818 
+1.2711 
40.4089 
.5684 


40.2766 
40.6765 
+1.2791 
-1.0729 
+1.1287 

+1.1748 
40.7087 
+1.1503 
40.0176 
.6545 


8-0 


40.9432 
-O.0945 
-1.1834 
-1.2129 
-1.1399 


7  40 


.7803 
+1.2187 
-1.0525 
40.8268 

.7554 


840 


640 


.6784 
.3731 
.1717 
40.9791 
.5326 


3-0 
5-0 


4-0 


2-0 


+1.2411 

+1.2144 
-0.9475 
-0.7563 


3-0 


7-0 


.732^ 
.2831 
-0.4169 
-0.8836 
.6709 


440 


0.68821-0 

0.6881 

0.5861 

0.5851 

0.5843 


0.58311-0 

0.6824 

0.6823 

0.5822 

0.6755 


0.5676H> 

0.5658 

0.5630 

0.5626 

0.6621 


0.56191-0.1466 1455 
0.6648  0.1643 
0.6534  0.1673  |f87 
0.5528  0.1687 
0.5509  0.1728 


0.5476-0 

0.6468 

0.5444 

0.5439 

0.6418 


0.6383 
0.5361 
0.6322 
0.5317 


0.5207 
0.51951 
0.5181 
0.5179 
0.5173 


0.51661-0 

0.5160 

0.5163 

0.5166 

0.6173 


0.51821-0 

0.5200 

0.5206 

0.5248 

0.5249 


y" 


.0272 
0.0284 
0.0459 
0.0532 
0.0582 


0657 
0.0702 
0.0703 
0.0712 
0.1021 


1306 
0.1355 
0.1435 
0.1445 
0.1461 


.1795 
0.1808 
0.1853 
0.1862 
0.1898 


Limit* 
inffPa 

aDel? 


N. 


+  8 


-33 -*7 

4-67 


^l 


-50 


+  6 


-24-67 

-52-^7 
4€3  0 
+90+16 
+90+33 
-  6-^9 


463 


-54 


6 


-131-71 
f85^»-56 

4641-  7 
7-64 


1-14 

5 

+53 

h74 


0.5392-0.1940  f90 


4691+ 
i 
26 

490+35 

f90+3S 
f90+  5 
490+35 
439-33 

-76 

+18 


0.1954  f33-4] 
0.1986  |-64h-80 
0.2036 
0. 


2042  -30|-82 


0.53041-0.2057  If 90 

0.5291 

0.5271 

0.5222 

0.5219 


0.2070  If  901+38 

0.2089 

0.2118 


f90 


0.21)9  f90 


-O.2120|f86 
0.2117 
0.2106 
0.2104  |f87 
0.2093  If  9 


.2073 
0.2017 
0.1966 
0.1936 
0.1879 


.1819 
0.1727 
0.1686 
0.1514 
0.1609 


0.5257-0.14741+371-32 


-371-81 


+  6 


-23:-84 


+  7 
+  3 


-  1 

4ia-^ 

f29|-J7 
+17 


485+39 
-10-90 
f81+37 

-17J-90 
-61-90 


-6 

fl8 
fll 
-18 
f66 


-90 
-55 
-64 
-90 

1-6 
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OCCULTATIONS,  1919. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

MARCH. 


Tbx  Stab's 

At  Conjunction  in  R.  A. 

Lis 

Name. 

Mag. 

Redans  from 
1019.0. 

Appwent 

Debllna- 

tkm. 

arMowlch 
Kean  Time. 

Hour 
An£le,          Y 

• 

/ 

N. 

Aa 

8 

It 

^ 

— 

• 

•      / 

d    h     m 

h     m 

• 

NEW 

MOON, 

136  B. 

Placium 

6.5 

+0.47 

+3.2 

+  8  54.8 

4    141.4 

-010.5-0.3990 

0.5735 

+0.2131 

+17 

101 

Piscium 

6.2 

0.69 

3.7 

14  14.9 

5    0  42.2  -  2  0.5-1.0824 

0.5807 

0.1864 

-26 

20  H>.  Arietis 

6.4 

0.85 

3.8 

16  50.8 

14  33.9+1120.1-1.2361 

0.5850 

0.1645 

-14 

19 

Arietis 

5.8 

+0.86 

+3.2 

+14  54.1 

16    5.0-1112.3+0.9516 

0.5855 

+0.1618 

+90 

27 

ArietiB 

6.4 

0.96 

3.5 

17  20.8 

23  20.6!-  4 13.3r0.3630 

0.5875 

0.1486 

+18 

36 

ArietiB 

6.5 

1.02 

3.2 

17  25.4 

6    4  46.5 

+  1  0.2 

+0.3404 

0.5890 

0.1380 

+69 

40 

Arietis 

6.0 

1.05 

3.3 

17  56.9 

6  28.3 

+  238.1 

+0.0455 

0.5894 

0.1346 

+41 

T 

Arietis 

5.2 

1.04 

3.0 

17    7.7 

6  47.2 

+  256.2 

+0.9084 

0.5895 

0.1340 

+90 

45 

Arietis 

6.0 

+1.09 

+3.1 

+18   0.3 

9  24.2 

+  527.1 

+0.3745 

0.5900 

+0.1287 

+62 

p 

Anetis 

5.6 

1.09 

3.0 

17  42.1 

9  38.9+  541.3 

+0.7102 

0.5901 

0.1281 

+90 

54 

Arietis 

6.5 

1.15 

2.9 

18  29.1 

14  26.0 

+1017.3 

+0.5138 

0.5911 

0.1181 

+73 

5 

Arietis 

4.5 

1.18 

3.1 

19  25.3 

15  44.0 

+1132.3 

-0.2749 

0.5913 

0.1153 

+23 

r 

Arietis 

5.2 

1.25 

3.3  20  51.4 

19  33.8 

-  846.9 

-1.2926 

0.5920 

0.1069 

-65 

63 

Arietis 

5.2 

+1.25 

+3.1 

+20  27.3 

20  10.8 

-  811.3 

-0.8223 

0.5921 

+0.1056 

-  9 

65 

Arietis 

6.0 

1.26 

3.1 

20  31.1 

20  50.9 

-  7  32.8 

-0.8164 

0.5922 

0.1041 

-  9 

14  H> 

.Tauri 

6.5 

1.34 

2.6 

20  39.2 

7    2  39.3 

-  158.0 

-0.3878 

0.5929 

0.0910 

+16 

13 

Tauri 

5.6 

1.35 

2.1 

19  26.5 

3  59.3 

-  041.1 

+0.9533 

0.5930 

0.0879 

+90 

14 

Tauri 

6.2 

1.36 

2.0   19  24.6 

4  34.2 

-0   7.5 

+1.0364 

0.5931 

0.0866 

+90 

22  H' 

.  Taiiri 

6.1 

+1.37 

+2.5+20  40.5 

4  49.8 

+  0   7.4 

-0.2168 

0.5931 

+0.0860 

+26 

A 

Tauri 

4.5 

1.50 

2.1 

21  51.7 

12  51.3 

+  7  50.1 

-0.8038 

0.5935 

0.0672 

-  8 

39 

Tauri 

6.1 

1.51 

2.1 

21  47.5 

13    6.5 

+  8  4.7 

-0.7158 

0.5935 

0.0666 

-  3 

192  B. 

Tauri 

6.1 

1.55 

2.0 

22  12.4 

16    5.7 

+1056.8 

-0.9486 

0.5935 

0.0595 

-19 

tt) 

Tauri 

4.8 

1.56 

1.1 

20  22.8 

17  52.3 

-1120.7 

+1.0049 

0.5934 

0.0553 

+90 

51 

Tauri 

5.6 

+1.58 

+1.4+2123.0 

18  18.1 

-1055.9 

+0.0120 

0.5934 

+0.0542 

+39 

53 

Tauri 

5.3 

1.57 

1.2  20  50.9 

18  43.f> 

-1031.4 

+0.4762 

0.5934 

0.0532 

+70 

56 

Tauri 

5.2 

1.58 

1.5 

21  34.8 

18  47.3 

-1027.8 

-0.1613 

0.5934 

0.0530 

+29 

224  B. 

Tauri 

6.1 

1.59 

1.0 

20  37.9 

19  54.1 

-  923.6 

+0.8585 

0.5933 

0.0504 

+90 

227  B. 

Tauri 

5.9 

1.60 

1.0 

20  47.7 

20  21.6 

-  857.3 

+0.7158 

0.5933 

0.0493 

+90 

K 

Tauri 

4.1 

+1.63 

+1.4 

+22    6.6 

21    4.0 

-  8 16.5 

-0.5858 

0.5933 

+0.0476 

+  5 

67 

Tauri 

5.4 

1.62 

1.4 

22    1.0 

21    5.2 

-  815.2 

-0.4885 

0.5933 

0.0475 

+10 

V 

Tauri 

4.2 

1.64 

1.5 

22  37.9 

2126.0 

-  7  55.4 

-1.0981 

0.5933 

0.0467 

-^ 

72 

Tauri 

5.4 

1.64 

1.6 

22  48.9 

21  49.5 

-  7  32.8 

-1.2671 

0.5932 

0.0458 

-69 

247  B. 

Tauri 

5.8 

1.63 

1.0 

2126.4 

22    7.6 

-  7 15.4  +0.1436 

0.5931 

0.0450 

+47 

129  W 

.Tauri 

5.8 

+1.68 

+0.3+20  31.4 

8    2  13.4 

-  319.1+1.2415 

0.5928 

+0.0351 

+84 

T 

Tauri 

4.3 

1.73 

+0.9  22  48.2 

3  46.7 

-  1 49.5-1.0278 

0.6927 

0.0313 

-26 

I 

Tauri 

4.7 

1.83 

-0.5  2128.5 

12    7.3 

+  611.6+0.5032 

0.5912 

0.0112 

+73 

330  B. 

Tauri 

6.3 

1.83 

0.7 

21    9.9 

12  38.1 

+  641.2+0.8256 

0.5912 

0.0099 

+90 

105 

Tauri 

6.0 

1.86 

0.7   2135.9 

14    3.4 

+  8   3.3+0.3945 

0.5909 

+0.0065 

+64 

108 

.Tauri 

6.2 

+1.91 

-0.8+22  11.6 

17    4.6 

+1057.4 

-0.2052 

0.5901 

-0.0007 

+26 

n 

Tauri 

5.1 

1.93 

l.li  22   0.8 

18  36.8 

-11 33.9 

-0.0254 

0.5897 

0.0044 

+37 

0 

Tauri 

4.8 

1.97 

1.5  2152.1 

21  59.2 

-  8 19.4 

+0.0949 

0.5888 

0.0124 

+44 

r 

Tauri 

3.0 

2.0] 

2.3 

21    5.6 

9    2    3.1 

-4  24.9 

+0.8215 

0.5875 

0.0220 

f90 

175  H' 

.Tauri 

6.5 

2.06 

2.0 

22  37.2 

3  49.5 

-  242.6 

-0.7919 

0.5869 

0.0262 

-8 

141 

Tauri 

6.3 

+2.16 

-3.1 

+22  24.0 

11  51.2 

+  5  0.8 

-0.8512 

0.5838 

-0.0446 

-12 

14  B. 

Geminonim 

6.0 

2.20 

3.6 

22  12.2 

15   5.5 

+  8  7.8-0.8059 

0.5825 

0.0619 

-9 

V 

Gemin.  {vm,) 

3.2 

2.23 

3.7 

22  31.8 

17  17.9 

+1015.2-1.2654 

0.5815 

0.0668 

-67 

15 

Geminonim 

6.5 

2.26 

5.0 

20  50.3 

22  41.6 

-  833.2+0.1478 

0.5790 

0.0685 

+47 

16 

Geminorum 

6.2 

2.26 

5.1 

20  32.7 

22  46.1 

-  828.9+0.4479 

0.5790 

0.0686 

t68 

tf 

Qemlnamm      \ 

4.1 

+2.26 

-6.2 

.+20  Ib.H 

I       2a  11.8 

-8  4,1 

+0.7103 

0.5788 

-0.0695 

f90 
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Ths  Star's 


Name. 


<?       Gapricomi 

30        Aquarii 

138  B.  Aquarii 

44        Aquarii 

51        Aquarii 

187  B.  Aquarii 

K        Aquarii 

207  B.  Aquarii 


liag. 


6.3 
5.6 
6.4 
5.7 
5.8 

6.3 
5.2 
6.3 


Rad'nafrooi 
1919.0. 


Aa 


40.79 
0.73 
0.69 
0.68 
0.66 

40.64 

0.62 

40.61 


Al 


u 


+5.0 
4.5 
4.1 
4.3 
4.2 

+3.9 

4.1 

+4.0 


Appuvnt 

Deellnft- 

tion. 


9  38.9 
6  54.8 
5  7.2 
5  47.5 
514.8 

319.5 
4  38.7 
3  58.5 

NEW 


At  CoNnTNcnoH  nv  B.  A. 


GvMowlch 
MMnTime. 


d 
88 


h    m 

7    5.6 

14  47.1 

19    3.4 

21    1.0 

0   9. 


3  23.6 
616.3 

7  37.8 

MOON. 


Hour 
Ai^e, 


7  + 


h    m 

944.2 

650. 

242.6 

049.0 

213.2 


1-0 


+  520. 

+  8  7.1 
+  925.8 


+1.1574 
.0236 
-0.9274 
+0.1747 
40.3081 


5-0 


.9180 
+1.0451 
40.6727 


0.5615 
0.5621 
0.5624 


0.5683  40  J2060|f81 

0.5593 

0.5599 

0.5602 

0.5608 


4^.2203 

0.2217 

40.2223 


Limit- 
impPar. 

ailela. 


N. 


0.2118  +35^9 
0.2150 
0.2164  f47 
0.2183  t55 


-14 


Tort 


s. 


+32 


-90 
-29 
-22 


-90 


+86+22 


-2 


APRIL. 


36 
40 

IT 

45 

P 
53 
54 


Arietifl 
Arietifl 

Arietifl 
Arietis 
Arietis 
Arietis 
Arietis 


i        Arietis 

63        Arietis 

65        Arietis 

175  B.  Arietis 

14  H».  Tauri 

13  Tauri 

14  Tauri 
22  H».  Tauri 
A  Tauri 
39        Tauri 

192  B.  Tauri 

o)        Tauri 

51        Tauri 

53        Tauri 

56        Tauri 

224  B.  Tauri 

227  B.  Tauri 

K        Tauri 

67        Tauri 

247  B.  Tauri 

129  H>.  Tauri 

T        Tauri 

(        Tauri 

330  B.  Tauri 

105        Tauri 

108  Tauri 
n  Tauri 
o  Tauri 
r        Tauri 

175  H».  Tauri 

Y*       Orionis 


6.5 
6.0 

5.2 
6.0 
5.6 
6.0 
6.5 

4.5 
5.2 
6.0 
6.4 
6.5 

5.6 
6.2 
6.1 
4.5 
6.1 

6.1 
4.8 
5.6 
5.3 
5.2 

6.1 
5.9 
4.1 
5.4 
5.8 

5.8 
4.3 
4.7 
6.3 
6.0 

6.2 
5.1 
4.8 
3.0 
6.5 


4.5 


5934*»— 1919 37 


+0.74 
0.76 

40.76 
0.78 
0.79 
0.82 
0.83 

40.85 
0.90 
0.90 
0.90 
0.96 

40.97 
0.97 
0.98 
1.08 
1.09 

+1.12 
1.12 
1.14 
1.14 
1.14 

+1.15 
1.15 
1.18 
1.18 
1.18 

+1.22 
1.26 
1.35 
1.35 
1.37 

+1.41 
1.43 
1.47 
1.51 
1.55 

+1.58 


+1.6 

+17  25.3 

1.6 

17  66.9 

+1.4 

+17  7.7 

1.5 

18  0.3 

1.4 

17  42.1 

1.1 

17  34.1 

1.3 

18  29.1 

+1.4 

+19  25.3 

1.4 

20  27.2 

1.4 

20  31.0 

0.8 

18  28.4 

1.0 

20  39.2 

+0.6 

+19  26.6 

0.6 

19  24.6 

0.9 

20  40.4 

0.6 

21  51.7 

0.6 

21  47.5 

+0.6 

+22  12.4 

-0.2 

20  22.8 

+0.1 

21  22.9 

-0.1 

20  56.8 

+0.1 

2134.7 

-0.2 

+20  37.9 

-0.2 

20  47.7 

+0.1 

22  6.6 

+0.1 

22  1.0 

-0.2 

2126.4 

-0.8 

+20  31.4 

0.2 

22  48.2 

1.4 

21  28.5 

1.5 

21  9.9 

1.6 

2135.9 

-1.6 

+22  11.6 

1.8 

22  0.8 

2.2 

21  52.1 

2.8 

21  6.6 

2.6 
-4)  ft 

22  37.2 
+20  15.7 

2  13  26.0 

15  4.3 

16  22.6 

17  54.2 

18  8.4 
22  25.0 
22  45.8 


8 


+1127.5+0.1614 
-1058.lhO.1316 


-1040.6 

-  8 15.1 
-8  1.4 

-  355.1 
-335.2 


0    1.1 
418.7 

4  67.4 

5  69.2 

10  83.9 

11  51.2 

12  25.0 
12  40.0 
20  25.4 
20  40.1 

23  33.5 
116.6 
141.5 
2   6.2 

2  9.8 

314.5 

3  41.1 

4  22.2 

4  23.4 

5  23.8 


222. 

144.4 
221.6 
320.9 
744.4 


8-0 


868. 

930. 

9464 

648.0 

634. 


347.6 
2  8.7 
144. 
121.2 
117.7 


+0.7169 
+0.1873 
40.6172 
+1.1809 
+0.3166 


.4611 
h-1.0068 
-1.0008 
+1.1287 
-0.5870 


5+0 


940 


.7306] 
.8114 
-0.4214 
-1.0082 
.9218 


0-0 


-1.1541 
40.7663 
2111 
+0.2452 
-0.3822 


8-0 


015.6+0.6204 
0  9.9+0.4795 


049.3 


060.6 -0.7074 


148.6 


9  22.0+  537. 
10  62.4,+  7  3.8 
18  68.2-910.0 


0+0 


19  28.1 

20  61.1 


-  841.3 
721.4 


23  47.2-432.5 
1 16.9,-  3  6.3 


-0.8022 


-0.0863 


.9921 
-1.2434 
+0.2582 
+0.5766 
+0.1499 

-0.4430 
-0.2667 


4  34.0 

8  31.7 

10  15.5 


+  0  8.0-0.1498 
351.3+0.5664 
-1.0277 


+ 
+ 


631.0 
1512.6+1016.4 


+1.2104 


0.6004 
0.6009 

0.6010 
0.6016 
0.6017 
0.6027 
0.6027 


6030+0.1160 
0.1061 
0.1047 
0.1022 
0.0914 


0. 

0.6037 

0.6038 

0.6040 

0.6044 


0.6046140 

0.6046 

0.6046 

0.6047 

0.6046 


0.6045+0 

0.6043 

0.6042 

0.6042 

0.6042 


0.604140 

0.6040 

0.6039 

0.6039 

0.6038 


0.6031|4O 

0.6028 

0.6007 

0.6006 

0.6001 


0.59901-0 

0.5986 

0.5971 

0.5954 

0.5946 


40.1389 
0.1356 


40.1348 
0.1294  It49 
0.12891+73 
0.1196 
0.1188 


.0883 
0.0870 
0.0864 
0.0674 
0.0667 


-23 
-22 

+90|444 
+  6-00 

+90+17 
+90+22 
+14^8 


.0596 
0.0652 
0.0642 
0.0632 
0.0630 


.0603 
0.0492 
0.0475 
0.0475 
0.0449 


.0349 

0.0311 

0.0108 

0.0095 

40.0061 


.0012 
0.0049 
0.0130 
0.0225 
0.0268 


0.6921M).0385 


448 
f31 


+90+12 
-17 


+  1 

+90+48 


+68 


+12-53 


-70 
-70 


-24 
-17 


-^8-68 


490 
+26 
+53 


+70 


f33 


454 
+80 
f47 


f23 

429 


-26 


-19 
-35 


-9 


-69 
-69 


+22 
-32 
-7 


+16-42 
+86+14 


+  6 


-9-68 
-3-67 


-24 


+90+39 
-52-68 


-2 

+15 
-8 


fl3-42 


-31 
-25 


+79+13 


-68 


^90+58 
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Tbb  Stae's 


At  CoNjuKcnoK  in  R.  A. 


Limit- 
Inc  Par- 
allels. 


Name. 


136  B. 
101        Pifldum 
19        Aiietia 


M^ 


6.5 
6.2 

5.8 


vmJL 


Aa 


h-1.42 
1.28 
+1.18 


Al 


ff 


6.7 

4.2 

+  3.2 


Ndlna- 


tloii. 


Oncnwloh 
IteaTtaia. 


+  8  64.9 
14  14.9 
+14  54.1 

NEW 


d    h 
M    8  82.(M 
26    7  32. 
22  36.^ 

MOON. 


Hoar 
Aiud6| 


h    m 
'1155.6 
10 14.6 
+  043. 


-0.8797 
-1.1683 
.7792 


5+0 


N. 


0.5696|+O.a065|+17H58 
0.5850  0.1830  -35-76 
0.5953+0.1601  +90+13 


& 


JUNE. 


162  B. 

Geminornm 

5.7 

+1.34  -  8.2 

+17  15.4 

1    0  32.0-219.4 

40.7788 

0.5846 

-0.1256 

+90 

+16 

/ 

Geminoruin 

5.3 

1.37 

8.2 

17  51.5 

3  42.6+044.1 

-0.2382 

0.6818 

0.1313 

+25-41 

1 

Cancri 

6.0 

+1.41 

-9.2 

+16   0.3 

11    6.6+  751.7 

+0.6327 

0.6766 

-0.1436 

f84 

+  6 

2  B. 

Cancri 

6.0 

1.42 

9.1 

16  44.1 

1145.2;+  828.9 

-O.2061 

0.5750 

0.1446 

f26 

-40 

3 

Cancri 

5.7 

1.43 

8.9 

17  31.7 

12  42.6+  924.2 

-1.1568 

0.5742 

0.1461 

-35 

-73 

5 

Cancri 

5.9 

1.43 

9.2 

16  40.6 

13    1.6+  942.5 

-^.3322 

0.5738 

0.1466 

f20 

-48 

30  B. 

Cancri 

6.1 

1.45 

9.9 

14  52.0 

17    7.8 

-1020.2 

40.9080 

0.5704 

0.1527 

4-90 

+21 

29 

Cancri 

5.9 

+1.51 

-10.5 

+14  28.6 

8    0  51.6 

-  2  52.8 

40.0899 

0.5640 

-0.1632 

443 

-26 

84  B. 

Cancri 

6.4 

1.52 

10.9 

13  31.9 

3   9.0 

-  040.2 

40.6883 

0.5621 

0.1661 

f90 

+  6 

A^ 

Cancri 

5.5 

1.56 

11.3 

12  58.1 

•7  23.7 

+  325.7 

40.5559 

0.5586 

0.1711 

+75 

-2 

A* 

Cancri 

5.7 

1.57 

11.6 

12  24.3 

9    5.4 

+  5  4.0 

+0.8498 

0.5573 

0.1730 

f90 

+15 

60 

Cancri 

5.7 

1.61 

11.9 

1156.0 

13  11.5 

+  9  1.8 

40.6229 

0.5540 

0.1774 

f82 

+  1 

a 

Cancri 

4.3 

+1.62 

-11.9 

+12  10.1 

14  21.8 

+10  9.7 

40.1695 

0.5582 

-0.1786 

+48 

-23 

K 

Cancri 

5.1 

1.65 

12.5 

10  59.5 

18  39.7 

-  941.0 

40.6210 

0.5499 

0.1826 

♦31 

0 

209  B. 

Cancri 

6.5 

1.67 

12.2 

1153.5 

19  35.9 

-  846.7 

-0.4899 

0.5492 

0.1834 

+11 

-64 

222  B. 

Cancri 

6.3 

1.70 

12.4 

1150.3 

23  23.4 

-  5  6.7 

-1.1371 

0.5464 

0.1866 

-31 

-79 

Ci> 

Leonis 

5.5 

1.74 

13.4 

9  24.4 

8    4  26.0 

-  0 13.9 

+0.4596 

0.5429 

0.1906 

+07 

-11 

h 

Leon  18 

5.2 

+1.76 

-13.2 

+10   4.2 

6    6.2 

+  1 23.2 

-0.5570 

0.5417 

-0.1916 

+  8 

-70 

10  B. 

Sextantis 

6.0 

1.81 

14.5 

7    4.7 

12  59.5 

+  8  3.3 

+1.2612 

0.5373 

0.1959 

f90 

+45 

25  B. 

Sextantis 

6.3 

1.85 

14.8 

6  20.2 

16  41.3 

+11 38.1 

+1.3215 

0.5350 

0.1978 

f84 

+54 

14 

Sextantis 

6.3 

1.91 

15.1 

6   0.2 

23    9.1 

-6  6.1 

40.3903 

0.5314 

0.2007 

f62 

-15 

19 

Sextantis 

5.9 

1.94 

15.5 

5   0.7 

4    2    9.6 

-311.1 

40.8410 

0.5298 

0.2018 

f90 

+10 

237  B. 

Leonis 

6.3 

+2.15 

-16.9 

+  1  27.0 

22  14.2 

-  742.7 

40.5641 

0.5212 

-0.2056 

475 

-7 

55 

Leonis 

6.1 

2.17 

17.0 

1    9.9 

5    0    1.9 

-  558.2 

40.5034 

0.5207 

0.2056 

f70 

-11 

K 

Leonis 

6.1 

2.21 

17.3 

0  25.9 

4    8.5 

-  168.8 

40.4506 

0.5194 

0.2056 

f66 

-14 

P* 

Leonis 

5.3 

2.27 

17.2  +  0  22.0 1 

9  26.0 

+  3  9.3 

-0.5671 

0.5180 

0.2052 

+  7 

-75 

388  B. 

Leonis 

6.3 

2.35 

17.7 

-  1 15.5 

16  51.1 

+1021.6 

-0.3231 

0.5165 

0.2040 

f20-n57 

e 

Leonis 

5.1 

+2.37 

-18.1 

-  2  33.7 

18    7.5 

+11 35.8 

+0.8335 

0.5163 

-0.2037 

f88+  8 

431  B. 

Leonis 

6.2 

2.41 

17.8 

159.6 

22  23.2 

-815.9 

-0.6513 

0.5156 

0.2027 

+  2-83 

13  B. 

Virginifl 

5.9 

2.50 

18.6 

4  53.3 

6    5   3.9 

-  146.8 

+1.1608 

0.5160 

0.2006 

+86+32 

78  B. 

Vupnifl 

6.5 

2.64 

18.1 

516.4 

17  21.8 

+10  9.9 

-0.8528 

0.5147 

0.1954 

-10,-eo 

Q 

Viiginis 

5.3 

2.78 

18.9 

9   0.6 

7    3  41.2 

-  348.4 

+1.2668 

0.5154 

0.1896 

f81 

+44 

X 

Viiginifl 

4.8 

+2.80 

-18.2 

-7  33.3 

6M.7 

-1  0.0 

-0.8812 

0.6157 

-0.1877 

-13 

-90 

^ 

Viiginis 

5.0 

2.91 

18.2 

9   6.3 

14  31.8 

+  6  43.3 

-0.6452 

0.5168 

0.1821 

•0-8.4 

49 

Virginis 

5.2 

3.00 

17.9 

10  18.8 

21  37.6 

-10  23.2 

-0.5843 

0.5183 

0.1765 

+  3-78 

50 

Viiginis 

6.2 

3.01 

17.7 

9  54.2 

22  36.1 

-926.5 

-1.2098 

0.5185 

0.1757 

-41-90 

• 
t 

Viiginis 

5.7 

3.14 

17.6 

12  17.5 

8    7  25.7 

-052.3 

-0.0840 

0.5206 

0.1678 

+29-43 

550  B. 

Viiginis 

6.0 

+3.19 

-17.3 

-12  48.2 

11  32.3 

+  3  7.1 

-0.1977 

0.5217 

-0.1638 

+22-50 

621  B. 

Vuginifl 

6.4 

3.38 

16.0 

14  35.2 

9    2  46.6 

-6  5.8 

-0.5950 

0.5266 

0.1473 

-  1-79 

214  G. 

Viiginis 

6.5 

3.41 

16.3 

15  57.2 

3   9.6 

-  643.6 

40.8644 

0.5267 

0.1469 

f75+ll 

40  H. 

Viiginis 

5.1 

3.44 

15.9 

15  55.5 

6   0.1 

-258.2 

+0.4200 

0.5277 

0.1434 

+55-15 

i 

Libne 

4.7 

3.81 

12.0 

19  29.4 

10  12  23.8 

+  229.3 

40.6300 

0.5389 

0.1014 

+65,-2 

25 

Libne 

6.0 

+3.81 

-11.8 

-19  20.8 

12  66.0 

-1-8  0.5 

40.4172 

0.5391 

-0.1006 

450 
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Tm  Stab's 


Name. 


175  H».  Tauii 
x^       Orionis 

141        Tauri 
X*       Orionis 
14  B.  Geminorum 

68        Ononis 


19  Sextantia 

155  B.  Leonis 

237  B.  Leonis 

55  Leonis 

^  Leoxus 

p^  Leonis 

388  B.  Leonis 

t  Leonis 

431  B.  Leonis 

78  B.  Viiginis 

X  Yiiginis 


Mag. 


^  Yiiginis 

49  Yiiginis 

50  Yiiginis 

a  Yiiginis  (Spiea) 

i  Yiiginis 

550  B.  Yiiginis 

621  B.  Yiiginis 

214  G.  Yiiginis 

40  H.  Yiiginis 
i  Libne 

25  libne 

28  Libne 

147  B.  Libia 

150  B.  libne 

11  H.  Libne 

172  B.  Libne 

41  Libne 
«c  Libne 

X  Libne 

47  Libne 

10  G.  Scorpii 

0  Scorpii 

56  B.  Scorpii 

a>'  Scorpii 

a;'  Scorpii 

84  B.  Scorpii 

51  G.  Scorpii 
58  G.  Scorpii 

^  Ophiuchi 


6.5 
4.5 
6.3 
4.7 
6.0 

5.7 


5.9 
6.5 

6.3 
6.1 
6.1 
5.3 
6.3 

5.1 
6.2 
6.5 

4.8 


Rad'ns  firom 

1919.0. 


Aa        A< 


k2.02 
1.93 
1.94 
1.90 
1.92 

+1.87 


+1.61 
1.64 

+1.72 
1.74 
1.76 
1.80 
1.86 

+1.87 
1.90 
2.08 

+2.24 


k3.4 
3.6 
4.4 
4.0 
4.7 

^4.4 


// 


-12.6  + 
12.5 

-13.5 
13.5 
13.7 
13.7 
14.0 

-14.3 
14.1 
14.4 

-14.6 


Apparant 
Declina- 
tion. 


+22 
20 
22 
20 
22 


37.2 
15.7 
23.9 
8.4 
12.2 


+19  48.5 


NEW 


5 
6 


0.7 
6.1 


127.1 

1  9.9 
0  25.9 
0  22.1 
115.5 

2  33.6 
159.5 
5  16.4 
7  33.2 


At  CoKjuKowm  nr  R.  A. 


Oreenwich 
MeenTlma. 


d    h    m 

M    0  33.4 

522.7 

811.2 

9   5.2 

11 15.2 


MOON. 

28  20    1.5 

29  1   4.4 


80 


17   3.6 

21   0.9 

2   6.5 


Hour 
Anrfe, 


h    m 
+  3  0.9 
+  738. 
+1020.3 
+11 12,2 
-1043,1 


640 


k.2284 
.9914 
-1.2755 
^.9572 
-1.2264 


1215.4-945.3+1.1S19 


-  543.4 
-060.1 


15  20.0-11  1.2 


-920. 
-  530.7 
-034.5 


915.3+  621.3 


10  29.0 

14  35.8 

81    8  58.2 

2150.1 


+  732.8 
+1132 
+  521. 
-6  9. 


+1.0789 
-1.1035 


840 


40.8462 
.7897 
40.7450 
-0.2482 
40.0030 


+1.1437 
.3129 
.4933 
.5145 


2-0 
8-0 
2-0 


0.6087-0.0258^01-^ 
0.6029  0.0377  4-90+38 
0.6023  C.0445  -65-68 
0.6021  0.0467  4-90465 
0.6016  0.0519  -49-68 


0.6013  -0.0543 


5428-0 


0. 
0.5398 

0.5334 
0.5328 
0.5314 
0.5296 
0.5275 


/ 


L2045 
0.2062 

-0.2087 
0.2087 
0.2087 
0.2083 
0.2071 


0.52721-0.2068 
0.5262 
0.5231 
0.52241-0.1897 


Limit- 

wpar- 

auals. 


N. 


-27 

f90 
f90+ 
f90 
f24 


4-88 


0.2056  f21-^ 
0.1978  flO-69 


f  8 


& 


+90+48 


f90r+25 


-84 


9 
6 

hK3 

-52 


f38-68 


+30 


-71 


AUGUST. 


5.0 
5.2 
6.2 

1.2 
5.7 
€10 
6.4 
6.5 

5.1 
4.7 
6.0 
6.2 
6.2 

6.1 
5.4 
5.9 
5.3 
5.0 

5J 
5.8 
5.9 
2.9 
5.0 

4.3 
4.6 
6.3 
6.5 
6.2 

4.6 


+2.34 
2.43 
2.43 

+2.54 
2.56 
2.62 
2.84 

2.87 

+2.91 
3.39 
3.40 
3.42 
3.54 

+3.53 
3.52 
3.60 
3.56 
3.58 

+3.67 
3.66 
3.72 
3.73 
3.73 

+3.76 
3.78 
3.82 
3.84 
3.83 


14.6 
14.5 
14.3 

-14.0 
14.5 
14.3 
13.4 
13.8 

-13.5 

10.7 

10.5 

9.5 

9.5 

-9.2 
9.0 
9.0 

8.4 
8.3 

-  7.4 
7.0 
7.3 
6.2 
6.2 

-6.4 
6.4 
5.8 
5.7 

5.1 


+3.85I-  4.6 


-9   6.2 

10  18.7 

9  54.1 

-10  44.6 
12  17.4 
12  48.2 

14  35.2 

15  57.1 

-15  55.4 
19  29.3 

19  20.8 
17  52.1 

20  27.2 

-19  53.5 

19  23.9 

20  45.1 
19  2.3 
19  25.2 

-19  55.7 

19  8.8 

20  45.1 
19  35.2 

19  35.0 

^20  27.2 

20  39.2 

20  54.3 

21  6.3 
20    1.4 

-19  51.0 


1    5  36.5 

12  34.1 

13  31.6 


2 


2126.3 
2212.8 
216.3 
17  22.2 
17  45.0 


20  34.6 
4    2  57.4 

3  29.6 

7  11.7 

11  51.7 

12  24.7 
12  50.8 
15  32.9 
15  52.8 
17  20.3 

22  46.8 

23  35.4 
6    0  50.3 

4  32.6 

4  32.8 

510.9 

5  27.6 

8  48.4 

9  59.0 
11   0.7 


-  848.4 
-321. 
-2  50.6 
+  044.5 
+  5 15.6 


+  123.4 

+  8  8.7 
+  9  4.4 


■  7 15.0 
-629. 
■233. 
-1154. 
-11 32. 


-1.2917 
.2751 
.1610 
.2423 
.2074 


940 
640 
9-0 


9+1 


940 


+  547.6 
+  612. 
+  850.0 
+  9  9.1 
+1033.8 


810. 
7  23.1 
610.6 
235.5 
235.3 

158.3 
142.2 
132.0 
240.3 
340.1 


13  21.5+  556.3 


-0.2794 
-0.2190 
-0.8381 


40.7637 
.9385 
40.7266 
-1.2740 
+1.1554 


9-0 


40.4856 
.0976 
+1.1703 
-0.7507 
-0.4468 


2-0 


.2915 
-1.2112 
40.4765 
-1.0449 
-1.0493 

-0.1267 
40.0778 
40.1685 
40.3287 
-0.9162 


-1.2160  0.5466 


0.5224 
0.5228 
0.5229 

0.5237 
0.5238 
0.5244 
0.6272 
0.5273 


0.52791-0 

0.5363 

0.5364 

0.5376 

0.5390 


0.53921-0 

0.5393 

0.5402 

0.5402 

0.5407 


0.5424-0 

0.5426 

0.5430 

0.5441 

0.5441 


0.5443 
0.5444 
0.5453 
0.5457 
0.5460 


-0.1839 
0.1780 
0.1772 


-0.1698 
0.16901449 
0.1649  442 
0.148114-18 
0.1476 


.1442 
0.1022 
0.1014 
0.0957 
0.0883 


.0874 
0.0867 
0.0823 
0.0818 
0.0794 


.0702 
0.0689 
0.0667 
0.0603 
0.0603 


-0.0593 
0.0588 
0.0529 
0.0508 
0.0490 


-0.0448  »-58 


f20-54 
f22-50 


-12 


-63-87 


-90 


-23 
-29 
-52 


f 75 440 

f75+  5 
+18 


f71 
f71 
-62 
f70 

f53 

fl8 
470 
-18 
-2 

4-  6 

-55 
f51-ll 
-40-90 
-41-90 

-45 
-33 
-28 
-19 
-90 

-90 


+  4 
-81 
+37 

-10 
-43 
+39 
-90 
-67 

-.66 
-90 


4-14 

4-26 
+30 
4-39 
-32 
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TBS  SmS'B 

At  CoNJuxcnoK  nr  R.  A. 

ing  Par- 
allels. 

Name. 

ifog. 

1910.0. 

tkm. 

Qn&awidt 
MeuiTime. 

Hoar 

r 

aif 

y' 

N. 

S. 

s 

1^^* 

•      / 

d    h    m 

h    m 

e 

e 

187  B. 

Aquarii 

6.3 

■h4.11 

+25.5 

-  3  19.2 

18  15   7.2 

+  2  2.0 

-1.0544 

0.5606 

40.2110 

-24 

-90 

K 

Aquaiii 

5.2 

4.10 

25.8 

4  38.3 

18   8.0 

+  456.9 

+0.9462 

0.5507 

0.2122 

f86 

+16 

207  B. 

Aquarii 

6.3 

4.09 

25.8 

3  58.1 

19  33.5 

+  6 19.5 

+0.5566 

0.5507 

0.2127 

f73 

-8 

6  G. 

Pifldum 

6.2 

4.05 

25.9 

2  49.3 

18    3  43.2 

-946.9 

+1.1203 

0.5512 

0.2151 

f88 

+29 

3 

PiBciuin 

6.3 

4.04 

25.6 

014.5 

4  50.0 

-  842.2 

-1.2938 

0.5513 

0.2153 

-47 

-90 

22  B. 

Piscium 

6.4 

43.98 

+25.6 

-0   8.8 

15  29.0 

+  135.6 

+0.9073 

0.5526 

40.2161 

490 

+13 

K 

Pifldum 

4.9 

3.98 

25.4 

+  0  49.1 

17   3.6 

+  3  7.1 

+0.2584 

0.5528 

0.2161 

f53 

-24 

9 

Pifldum 

6.4 

3.98 

25.4 

041.1 

17  12.4 

+  3 15.5 

+0.4280 

0.5529 

0.2160 

f64 

-14 

16 

Pifldum 

5.7 

3.95 

25.2 

189.6 

2126.6 

+  721.3 

+0.3435 

0.5536 

0.2156 

f58 

-19 

X 

Pifldum 

4.6 

3.93 

25.1 

120.5 

14    0   3.3 

+  952.7 

+1.2313 

0.5541 

0.2151 

+90 

+40 

19 

Piscium 

5.4 

+3.98 

+24.8 

+  3   2.7 

2   3.2 

+11 48.6 

-0.0810 

0.5545 

40.2147 

f33 

■A2 

22 

Pifldum 

5.8 

3.91 

24.8 

2  29.2 

4  36.7 

-  943.0 

+1.0369 

0.5550 

0.2140 

490 

+22 

51 

Pifldum 

5.6 

3.82 

22.9 

6  30.9 

23   0.2 

+  8  3.1 

40.7923 

0.5600 

0.2052 

490 

+  8 

136  B. 

Piscium 

6.5 

3.81 

21.9 

8  55.2 

U    2  57.5 

+11 52.3 

-0.8482 

0.5613 

0.2024 

-10 

-S2 

ir 

Piflciimi 

5.6 

3.66 

18.5 

1144.0 

16    3  33.8 

+1136.8 

+0.9961 

0.5706 

0.1776 

f90 

+24 

19 

Arietifl 

5.8 

43.59 

+15.3 

+14  54.3 

18  54.3 

+  224.0 

+0.3456 

0.5772 

40.1559 

459 

-12 

27 

Arietifl 

6.4 

3.56 

13.2 

17  21.0 

X7    2  23.1 

+  936.3 

-1.0085 

0.5804 

0.1437 

-22 

-73 

36 

Arietifl 

6.5 

3.51 

12.2 

17  25.5 

7  57.7 

-9  1.6 

-0.3104 

0.5827 

0.1339 

420 

-46 

40 

Arietifl 

6.0 

3.50 

11.8 

17  57.0 

9  42.0 

-  721.1 

-0.6121 

0.5834 

0.1307 

+  4 

-66 

T 

Arietifl 

5.2 

3.48 

12.0 

17    7.9 

10    1.4 

-  7  2.5 

+0.2587 

0.5835 

0.1301 

• 

+53 

-14 

45 

Arietifl 

6.0 

+3.47 

+11.2 

+18   0.4 

12  42.0 

-427.9 

-0.2860 

0.5846 

+0.1251 

422 

-^ 

P 

Arietifl 

5.6 

3.47 

11.2 

17  42.2 

12  57.0 

-  4 13.5 

+0.0523 

0.5847 

0.1246 

441 

-24 

53 

Arietifl 

6.0 

3.41 

10.6 

17  34.3 

17  28.2 

+  0  7.5 

+0.7308 

0.5865 

0.1159 

490 

+14 

54 

Arietifl 

6.6 

3.42 

10.2 

18  29.3 

17  60.2 

+  0  28.6 

-0.1548 

0.5866 

0.1152 

+29 

-55 

5 

Arietifl 

4.5 

ZM 

9.6 

19  25.4 

19   9.6 

+  144.9 

-0,9513 

0.5871 

0.1126 

-19 

-71 

175  B. 

Arietifl 

6.4 

+3.35 

+  8.7 

+18  28.6 

18    126.6 

+  747.5 

+0.6755 

0.5893 

+0.0998 

+90 

+12 

14  H> 

.Tauri 

6.5 

3.34 

7.0 

20  39.3 

614.6 

-11 35.6 

-1.0746 

0.5909 

0.0896 

-29 

-70 

13 

Tauri 

5.6 

3.29 

7.2 

19  26.6 

7  35.5 

-1017.8 

+0.2701 

0.5913 

0.0867 

454 

-9 

14 

Tauri 

6.2 

3.29 

7.1 

19  24.7 

810.8 

-  943.9 

+0.3529 

0.5915 

0.0855 

460 

-4 

22  H« 

.Tauri 

6.1 

3.31 

6.6 

20  40.5 

8  26.5 

-  928.7 

-0.9041 

0.5916 

0.0849 

-16 

-70 

43 

Tauri 

5.5 

+3.17 

+  5.2 

+19  23.8 

18  20.2 

+  0  1.9 

+1.1222 

0.5941 

40.0629 

490 

447 

(0 

Tauri 

4.8 

3.15 

4.3 

20  22.9 

2133.2 

+  3   7.3 

+0.3160 

0.5947 

0.0555 

457 

-3 

51 

Tauri 

5.6 

3.17 

3.8 

2123.0 

21  59.0 

+  3  32.2 

-0.6752 

0.5948 

0.0545 

-  1 

-65 

53 

Tauri 

5.3 

3.15 

3.9 

20  56.9 

22  24.5 

+  356.7 

-0.2117 

0.5949 

0.0536 

425 

-32 

56 

Tauri 

5.2 

3.17 

3.7 

2134.8 

22  28.2 

+  4  0.2 

-0.8480 

0.5949 

0.0534 

-12 

-69 

224  B. 

Tauri 

6.1 

+3.13 

+  3.8 

+20  37.9 

23  35.0 

+  5  4.4 

+0.1702 

0.5951 

40.0508 

f48 

-10 

227  B. 

Tauri 

5.9 

3.13 

3.6 

2047.7 

19    0   2.5 

+  530.8 

+0.0279 

0.5951 

0.0498 

439 

-18 

K 

Tauri 

4.1 

3.15 

3.0 

22   6.6 

0  44.9 

+  611.5 

-1.2701 

0.5953 

0.0481 

-60 

-68 

67 

Tauri 

5.4 

3.15 

3.1 

22    1.0 

0  46.1 

+  612.7 

-1.1740 

0.5953 

0.0481 

-41 

-68 

247  B. 

Tauri 

5.8 

3.13 

3.0 

21  26.4 

148.4 

+  7 12.5 

-0.5420 

0.5955 

0.0456 

+  7 

-53 

129  H».  Tauri 

5.8 

+3.05 

+  2,6 

+20  31.4 

5  53.3 

+11  7.9 

+0.5542 

0.5960 

40.0361 

477 

4l2 

t 

Tauri 

4.7 

2.95 

0.5 

2128.5 

15  42.2 

-326.4 

-0.1709 

0.5966 

0.0128 

+28 

-26 

330  B. 

Tauri 

6.3 

2.93 

0.5 

21    9.9 

16  12.6 

-257.2 

+0.1499 

0.5966 

0.0116 

447 

-9 

I 

Tauri 

5.2 

2.89 

0.5 

2018.8 

17  35.3 

-  137.8 

+1.0290 

0.5966 

0.0083 

490 

444 

105 

Tauri 

6.0 

2.92 

+  0.1 

2135.9 

17  36.9 

-  136.2 

-0.2760 

0.5966 

0.0082 

+22 

-32 

108 

Tauri 

6.2 

+2.90 

-0.7 

+22  11.6 

20  35.4 

+  1 15.3 

-0.8656 

0.5965 

40.0011 

-14 

-^8 

n 

Tauri 

5.1 

2.88 

0.9 

22   0.8 

22   6.2 

+  242.4 

-0.6847 

0.5965 

-0.0025 

-2 

-63 

0 

Tauri 

4.8 

2.83 

1.4 

21  52.1 

80    125.1 

+  553.6 

-0.5590 

0.5962 

0.0104 

+  6 

-52 

372  B. 

Tauri 

6.1 

2.77 

1.4 

20  25.0 

3  49.5 

+  812.3 

+0.8833 

0.5960 

0.0162 

490 

+33 

f 

Tauri 

3.0 

2.76 

1.9 

21   5.6 

5  24.2 

4-  943.4 

40.1678 

0.5958 

0.0199 

f48 

-8 

X^ 

Orionifl 

4.5 

+2.65 

-2.8 

+20 15.7 

12   5.1 

L  761.4 

+0.8290 

0.5947 

-0.0356 

+90 

428 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


t « 


Tb£  Star's 


Name. 


22  B.  Pificium 

jc  Piscium 

9  Fiflcium 

16  PiBdum 

X  Pudum 

19  Pisdum 

22  Pifldum 

51  Pisdum 

136  B.  Piflcium 

TT  Pisdum 

12  B}.  Arietis 
19  Arietis 
36  Arietis 
40  Ariel^ 

T  Arietis 

124  B.  Arietis 

45  Arietis 

p  Arietis 

53  Arietis 

54  Arietis 

175  B.  Arietis 

13  Tauri 

14  Tauri 
43  Tauri 

<jo  Tauri 

51  Tauri 

53  Tauri 

56  Tauri 
224  B.  Tauri 
227  B.  Tauri 

247  B.  Tauri 

282  B.  Tauri 
129  H».  Tauri 

(  Tauri 

330  B.  Tauri 

333  B.  Tauri 

I  Tauri 

105  Tauri 

107  Tauri 

n  Tauri 

351  B.  Tauri 

353  B.  Tauri 

o  Tauri 

372  B.  Tauri 

r  Tauri 

B.D.+19mi0 

X*  Orioms 

57  Orionis 
64  Orioms 

x'  Orionis 

68  Orionis 


Mag. 


ft 

6.4  U4r34U29.2h  0  8.7 
4.9  4.35  29.3  -i-  0  49.2 
6.4  4.35  29.3  041.1 
5.7  4.37  29.4  139.6 
4.6    4.38  29.2     120.5 


5.4 
5.8 
5.6 
6.5 
5.6 

6.3 
5.8 
6.5 
6.0 
5.2 

6.4 
6.0 
5.6 
6.0 
6.5 

6.4 
5.6 
6.2 
5.5« 
4.8 

5.6 
5.3 
5.2 
6.1 
5.9 

6.8 
6.4 
5.8 
4.7 
6.3 

6.3 
5.2 
6.0 
6.5 
5.1 

6.2 
6.5 
4.8 
6.1 
3.0 

6.0 
4.5 
5.8 
5.1 
4.7 

5.7 


(44.40 -^29 
4.41 
4.51 
4.55 
4.66 


Bed^  from 
1019.0. 


Aa 


1+4.74 
4.65 
4.67 
4.61 
4.59 

k4.53 
4.54 
4.58 
4.52 
4.55 


4ft  4. 


47  + 


+4. 
4. 
4.50 
4.43 
4.43 


+4.32 
4.31 
4.30 
4.25 
4.26 

lf4.21 


A9 


Apparent 

Declina- 

tton. 


.41+3   2.7 

29.2  2  29.3 

28.3  6  31.0 
28.0  8  55.3 
24.8  1144.1 


k4.70|+22.8+13  5.6 

4.76  21.7  14  54.4 

4.81  18.5  17  25.6 

4.82  18.0  17  57.1 
4.79  18.1  17   8.0 

k4.76|+17.9+16  9.5 

4.81  17.3  18   0.5 

4.82  17.2  1742.3 
4.79  16.2  17  34.4 
4.82  16.0  18  29.4 

k4.79l+14.0+1828.7 
4.79  12.2  19  26.7 
4.79  12.0  19  24.8 
4.73  9.3  19  23.9 
4.73     8.1  20  23.0 

+4.77+  7.8+2123.1 
4.75     7.7  20  57.0 

4.77  7.6  2134.9 

4.72  7.5  20  38.0 

4.73  7.4  2047.8 


6.6 
6.3 
5.8 
2.7 
2.7 


3. 

2.5 

2.2 

2.6 

0.7 

1.4 
1.3 
0.1 
0.3 
1.0 


-  2.2+19 


2. 

2.5 

2.3 

3.2 

3.4 


+21 26.5 

19  43.1 

20  31.5 
21 28.6 
21 10.0 


0+19 


41.8 
20  18.8 

21 36.0 
19  45.4 
22   0.8 

+20  3.1 

19  41.0 

21 52.1 

20  25.1 

21  5.6 


50.8 
2015.7 
19  44.1 

19  41.5 

20  8.4 


-4.2+1948.5 


At  CoNJTTNcnoM  in  R.  A. 


Greenwich 
Mean  Time. 


d 
7 


h    m 
9  4U 

11 13.4 

11 21. 

1628. 

17  60.7 


h    m 
036. 

+  052.6 
1  0.9 
458.7 

hi- 725. 


9  + 

2  + 


19  65.5 

2223.6+1139.7+0 
8  16  2. 

1948.6 
•  1911. 


.1  + 


.7  + 


10    6  82.8 
944.1 

22  7. 

2346. 
U    0  4.41+1035 


-712. 
-  3 10.81+0 
8  42.91-0.66601 0 
11+1018 


.0+ 


1 

237.1 
251.4 
7  9.3 
7  30.1 


6-1156. 
-1057.7 
-1043. 
-636.3 
-616. 


1445. 
2037. 
21 11.3 
18  6  55.8 
10   1.5 


0+ 


5  + 


10  26.3 
10  50.9 
10  54.5 
1158.9 
1225.4 

14  7.6 

17  6.1 

18  4.3 

3  35.8 

4  5.4 

4  83.8 
626.0 
627.6 
650.2 
050.4 

9  51.4 
10  31.1 
13  5.1 

15  26.6 
1659.5 


14 


Hour 
Anrie, 


0+0 


0+1 


916. 
39. 
440.7 
819.1 
650. 


8-0 


.1619 

.9259 

+0.6019 

-1.0211 

.6901 


2+0 
4+1 


1  -0.9647 
7  -0.1153 


9+1.0468 

-0.6531 

.3233 

+0.3299 

.5358 


9-0. 


4-0. 


041. 

619. 
+-651. 
-  747.6 
-449.5 


O+O 


3-0 
7-0 


425.7 
4  2. 
858.6 
256. 
231. 


-053 
+  157. 
+  253.7 
-11 57. 
-1129. 


-11  2. 
-1012.2 
-1010. 
-948. 
-  558.51 


-557. 
-  519.4 
-251. 
-035.8 
+  053. 


2247.1+  627.1+0.8222 

23  34.2+  712.4+0.3778 

23  47.5+  725.2+0.9016 

3   9.1+1038.8+0.8119 

319.8+1049.0+0.3513 


633.0<-10  5.3M).5339 


.8622 
+0.2146 
+0.3810 
+0.2775 

.1392 


.1259 
.0077 


.2616 
.1446 
.0645 
+0.6770 
-0.1169 


0-0 


8-0 


4-0 


1.0699 
.6356 

1.2600 
.2620 
.4021 


4-0 


9+0 


.9634 
.8778 
+0.1101 
.6091 
.2934 


9-0 


5-0 


3+1 


.1806 

+0.5727 

.7137 

.1327 

-1.1188 


7-0 
9+1 


5+0 


.8481 
+1.1641 

.9960 
+0  4290 

.2782 


5-0 


4-0 


0.56141+0 

0.5620 

0.5620 

0.5636 

0.5646 


5654+0.2141 
0.2137 
0.2060 
0.2031 
0.1793 


0. 

0.5664 

0.5745 

0.5764 

0.5882 


59321+0.1643 
0.1575 
0.1352 
0.1319 
0.1313 


0. 

0.5951 
.6003 
0.6009 
0.6010 


0.60161+0 

0.6019 

0.6020 

0.6033 

0.6034 


0. 

0.6064 

0.6065 

0.6075 

0.6075 


0. 

0.6075 

0.6075 

0.6075 

0.6075 


0. 

0.6072 

0.6071 

0.6057 

0.6055 


0.6054 
0.6052 
0.6052 
0.6051 
0. 


0.6040M) 

0.6038 

0.6030 

0.6023 

0.6017 


0.5993h0 

0.5990 

0.5989 

0.5974 

0.5973 


Limit- 
ing Paz^ 
allelfl. 


y"      N. 


.2147 
0.2148 
0.2147 
0.2147 
0.2144 


.1283 
0.1263 
0.1258 
0.1169 
0.1162 


6053+0.1005 
0.0872 
0.0859 
0.0630 
0.0555 


6075^.0545 
0.0535 
0.0531 
0.0508 
0.0497 


6074+0.0456 
0.0383 
0.0359 
0.0126 
0.0114 


k0.0102 

0.0081 

0.0080 

+0.0071 

6040-0.0027 


.0027 
0.0043 
0.0105 
0.0162 
0.0199 


.0335 
0.0354 
0.0359 
0.0436 
0.0440 


0.5957 -4).0518 1+74 


+90+11 


k-50 

60 

+53 


+90+30 

+28-46 
+90+15 
-3 

-82 

+  4 


+78 
-22 
+90 


-22-82 


+90+36 


1+38 
0 
[-20 
+31 


-SO 
-71 
-73 
-34 


+90+34 


0 
+19 
+58 

+ 


+53 


+33 
+90 
+30 


+  1 


+90 

444 

+20 


+90 
+78 
-4 


S. 


-25 

-17 
-22 


-69 
-46 
-9 


7-69 


-11 


+29-31 


\-27 
+16 

1-28 


-32-69 


-62 


-67-69 
+22-35 
+14-44 

-21-69 
+30 
-13 
2-67 


-34 

+57 
+15 
-68 
+90+52 
-35-68 

+90+31 
f90+56 
-24-69 


+65 
+21 


+  6 

-34 


+90+23 


+62 


+59 


+  1 


+90+32 
+90+26 


0 

^9 
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The  Stab's 


Name. 


r 


71 
15 
16 

74  B. 

110  B. 
162  B. 

/ 
1 

2  B. 

5 
30  B. 

29 
S4  B. 

A' 


Ononis 

Geminorum 

Geminorum 

Geminorum 

Gemlnomm 

Geminorum 

Geminorum 

Geminorum 

Oancri 

Cancri 

Oancri 
Cancri 
Cancri 
Cancri 
Cancri 


A^      Cancri 

60        Cancri 

a        Cancri 

K        Cancri 

209  B.  Cancri 


222  B.  Cancri 
Leqqifl 
Leonifl 
Leonifl 
10  B.  SextantiB 


3 
h 


14  Sextantifl 

19  SextantiB 

155  B.  Leonifl 

237  B.  Leonifl 

55  Leonifl 

p^  Leonifl 

p^  Leonifl 

388  B.  Leonifl 

e  Leonifl 

431  B.  Leonifl 

78  B.  Viiginifl 


150  B.  Librae 

11  H.  Libne 

41  Librae 

K  Librae 

X  Librae 

47  Librae 

10  G.  Scorpii 

0  Scorpii 

56  B.  Scorpii 

w*  Scorpii 

w'  Scorpii 

y  Scorpii 

^4  B.  Scorpii 


Mag, 


5.1 
e.5 
6.2 
4.1 
6.2 

6.2 
5.7 
5.3 
6.0 
6.0 

5.9 
6.1 
5.9 
6.4 
5.5 

5.7 
5.7 
4.3 
5.1 
6.5 

6.3 
5.5 

5.8 
5.2 
6.0 

6.3 
5.9 
6.5 
6.3 
6.1 

6.1 
5.3 
6.3 
5.1 
6.2 

6.5 


6.1 
5.4 

5.3 
5.0 
5.1 
5.8 
5.9 

2.9 
5.0 
4.3 
4.6 
3.9 

6.3 


Bed'nsfraoi 
1919.a 


Aa 


n  4.4  +19  11.0 


A« 


+4.17 
4.15 
4.14 
4.12 
3.96 

i+3.86 
3.66 
3.62 
3.47 
3.48 

+3.46 
3.36 
3.24 
3.19 
3.13 

+3.09 
3.03 
3.02 
2.95 
2.95 


// 


Appannt 

DeclJDa- 

tkn. 


6.1 
6.0 
6.0 

7.1 


20  50.3 
20  32.7 
2015.8 
18  16.8 


U  8.3+17  52.2 
10.6  17  15.4 
11.4   17  51.4 


12.1 
12.5 

-12.6 
12.7 
13.7 
13.7 
14.0 


-14. 

14.3 

14.6 

14.6 

15.0 


16   0.3 
16  44.1 

+16  40.6 
14  52.0 
14  28.6 
13  31.9 
12  58.1 


-14.0+12 


+2.91 
2.82 
2.81 
2.81 
2.70 

+2.59 
2.56 
2.50 
2.38 
2.38 

+2.34 
2.30 
2.26 
2.26 
2.23 

+2.17 


-15.3+11 


+2.49 

2.48 

+2.50 
2.51 
2.56 
2.55 
2.59 

+2.59 
2.59 
2.61 
2.62 
2.60 

+2.64 


-15. 

15.0 

14.7 

15.3 

14.9 

-15.2 
15.0 
15.6 
14.8 
14.7 

1-14.6 
14.6 
14.3 
14.0 
14.1 

kl3.1 


24.2 
1155.9 
1210.1 
10  59.5 
1153.4 


-5.0 
4.9 

4.5 
4.4 
3.7 
3.4 
3.6 

2.8 
2.8 
2.9 
2.9 
2.3 

-2.5 


50.2 

9  24.4 

8  32.3 

10   4.2 

7   4.7 

-  6   0.2 

5  0.7 

6  6.1 
127.0 

1  9.9 

-0  25.9 

-  022.0 

-  1 15.5 

2  33.6 
159.5 

-  5  16.3 

NEW 

-19  53.4 
19  23.8 

rl9  2.2 
19  25.1 
19  55.6 

19  8.7 

20  45.0 

-19  35.1 

19  34.9 

20  27.1 
20  39.1 
19  15.1 

-20  54.2 


At  CoRJXTKcnoK  or  R.  A. 


Greenwicfa 
HeanTima. 


d 
14 


h     m 
7  41.3 
12  50.4 
12  54.7 
1319. 
2049.6 


5- 


15 


16 


3  0.8 
15  20.9 
18  87. 

213 

2  52.6 


0  + 
0  + 


410.9 

8  22.7 

16  15.7 

18  35.5 

22  54.1 


17 


0  37.1 

4  46.2 

5  57. 
10  17.4 
1114.0 


18 


15  2.7 
20  6.3 
20  7.8 
2146.7 
4  39. 


19 


14  45.5 
17  44.3 
22  55.6 
13  31.3 

15  17.0 


Hoar 
Aiige, 


h  m  I 
859.7h^1.1065 
4  2.6-0.8762 
3  58.5-0.5825 
334.6-0.3244 
338.2+1.1356 


935.^ 
231.1 
037.] 
756.: 
834.^ 


+  950.J 
-10  6.( 
-230.( 
-  0 14.1 
+  354.1 


+ 
+ 


534.1 

935.! 

2+1043.1 

-9  4. 

-8  9A 


428.5 


4+1 
9+0 
1-0 
7+0 
9-0 

5-0 
6+0 
0-0 
9-^0 
9-K) 

5^ 
2+0 
9-0 
5+0 
8-0 


.0123 
.3380 
.6710 
.2608 
.5832 

.7016 
5815 
.1878 
.4333 
.3321 

.6413 
.4446 
.0026 
.4860 
.6237 


-1.2427 


+  025.2|+0.4027 

+  026.7+1.3129 

+  2  2.4-0.6038 

5k  842.1+1.2762 


3-0 


19  18.7 
0  29.3 

7  44. 

8  58!6+1125.5h-l 
13   7.9 


0+10 


M  10  38.2 
11   4.3 

14*7.0 
15  34.9 
21  3.5 
21  52.5 
23   8.0 


58L 

237. 

224.0 

727. 

544. 


0-^0 


7+0 


.4874 
.9627 
^1.2182 
.8482 
.8019 


0+0 


540 


160. 

3n. 

13.1 
25. 
832. 


040 


6-0 


81    7  86.51+ 9  23.lhO.2475 
MOON. 


+  924.1 
+  949.4 


-11 13. 
-948.5 
-430.4 
-  343.0 
-229. 


2  52.4  + 

2  52.6  + 

3  31.0+ 
3  47.9 
6    LI 


711.1 


1  7. 

1  7.5 
144.7 

2  1. 
410. 


+  5 17.7 


.7815 
.1900 
40.1089 
.2675 
.1766 


+1.1212 
40.5363 


7-0 


.1147 
+0.1930 
+0.3571 
-0.5669 

.1325 


9+1 


3-0 


.3941 
-0.3986 
+0.5310 
.7372 
.9420 


0+0 


0-0 


+0.8321 


0.5840H> 

0.5761 

0.5740 

0.5690 

0.5686 


0.5952H>.0538 1+90  44f. 

0.5924 

0.5924 

0.5921 

0.5878 


0.0652 
0.0653 
0.06621+19 
0.0620 


N 


S. 


15-70 

+  4-5'^ 

90-46 


0M3  +90+S4 
0.1170  +58-  9 


0.1225 
0.1347 
0.1357 


0.5677  -0.1376 


0.5650 
0.5600 
0.5585 
0.5558 


5548-0 


0. 

0.5525 

0.5517 

0.5493 

0.5488 


0.5467-0 

0.5441 

0.5441 

0.5433 

0.5401 


0.53591-0 

0.5348 

0.5330 

0.5290 

0.5287 


0. 

0.5270 

0.5260 

0.5260 

0.5256 


0.5424-0 

0.5426 

0.5434 

0.5436 

0.5438 


0.5442 
0.5442 
0.5444 
0.5444 
0.5446 


0.1438 
0. 
0.1572 
0.1623 


1543  +2 


-  1-71 
+53-15 
6-^ 


-  2-74 
+78+  2 
7|-i2 
f«5- J 
+57-14 


+84+  2 
+65-9 


L1643 
0.1687 
0.1700|+37}-34 
0.1742  f68-  7 
0.17511+  3-74 


.1941 
0.1954 
0.1974 
0.2007 
0.2008 


5279-0.2011 
0.2010 


1786  -431-79 
0.1826  f62l-I3 
0.1826  +83+56 
0.18301+  41-74 
0.1886 


+90448 


f68 


-10 


+90+18 
-39-84 
f90 
f90 


f90 

f27-48 


4lO 

+  7 

46 


0.2004  t43-31 
0.2002  *88.<444 
0.1993  ^27 -47 


0.5252-0.1029 


0.5418 -0.0858  If  711+34 
0.5418 


0.0851 


0.0674 
0.0653 


-0.0590 
0.0590 
0.0579 
0.0574 
0.0536 


0.5448 -0.0516  If  701+12 


f23r-52 


f58 


-6 


.0802  fl7^ 
0.0778  If  34 
0.0688 


443 
-8 


26 
-17 
-77 


k^70+36 

0-63 
0-63 
+55-  7 
+  5 
-90 


f70 
-33 


OCCTJLTATIONS,  1919. 

ELEIMENTS  FOR  THE  PREDICTION  OF  OCCULTATION& 

OCTOBER. 


If        3 


NOVEMBER. 


*  Aquarii 

61  G.  Aquarii 

17  Aquarii 

19  Aquarii 

t  Aquarii 

c*  Gapricorni 

30  Aquarii 

138  B.  Aquarii 

44  Aquarii 

51  Aquarii 


4.5 

+3.66U1.6I-II4I.7I 

6,5 

3.65 

22.1  10  6G.1 

6.3 

8.67 

23.0     9  39.5 

5.6 

3.6B 

22.9  10  6.3 

4.8 

3.73 

24.2     8  12.7 

6.3 

f8.77 

►24.0  -  9  26.9 

6.6 

3.82 

25.S     «M.4 

6.4 

3.84 

26.4     6  6.8 

6.7 

3.87 

28.3     6  47.1 

6.8 

3.90 

26.6     5 14.4 

6.3 

+3.92 

+27.4I-  3  19.1 

I    4  30.0-165,6+0. 
646.B+  016.8+0.0727 
10  69.1,+  421.1M). 
12   4.8+  524,9+0.1114 
18    8.9U1I  17.3 -0,7647 


2138,3-  919,9 
9  6  26.3-048,9 
10  68.9+  334.9 
13  3.9N-  535,9 
16  24.3+  849.8 

19  49.9U\6\, 


1,1 

0.2 

0.7742 
*0.3410 
+0.4427 


0.5398 

0.5400 
0.5402 
0,6403 
0,6409 

0.6413 
0.6428 
0.6437 
0.6442 
0.5460 


+0.1720  ►63r-l 
0,1743  +38 -a 
0.1786  V 
0,1796  +40|-31 


:«^^«> 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCXIfULTATIONS. 

NOVEMBER. 


Tas  Stab's 


At  CoNJVKcnoN  ik  R.  A. 


Limit- 

iDgPar- 

alWls. 


Name. 


64 

68 
71 
15 

16 

V 

74  B. 
110  B. 
162  B. 

/ 
1 

2B. 

5 

30  B. 

29 
84  B. 

A' 

60 


209  B. 
222  B. 

3 

h 
10  B. 
25  B. 
14 


Ortoois 
Orionifl 
Orionia 
Orionifl 
Geminorum 

GemiixMrum 
Gcmlnoniiii 
Geminomm 
Gemioonim 
Geminomm 

Geminorum 

Caacri 

Cancii 

Cancii 

Cancri 

Cancri 
Cancii 
Cancii 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Leonis 

LeonJa 

Leonia 

Seztantis 

Sextantia 

Sextantis 


19  Sextantis 

155  B.  LeoniB 

237  B.  Leonia 

55  Leonis 

fj^  LeoniB 

p*  Leonis 

388  B.  Leonis 

e  LeoniB 

431  B.  LeoniB 

78  B.  ViiginiB 

X  ViiginiB 

\lf  ViiginiB 

49  ViiginiB 

50  ViiginiB 

a  Viigini8(i8jnco) 

i  ViiginiB 

550  B.  ViiginiB 

86  ViiginiB 

621  B.  ViiginiB 

40  H.  ViiginiB 


M>g 


5.1 
4.7 
5.7 
5.1 
6.5 

6.2 
4.1 
6.2 
6.2 
5.7 

5.8 
6.0 
6.0 
5.9 
6.1 

5.9 
6.4 
5.5 
5.7 
5.7 

4.3 
5.1 
6.5 
6.3 
5.5 

5.8 
5.2 
6.0 
6.3 
6.3 

5.9 
6.5 
6.3 
6.1 
6.1 

5.3 
6.3 
5.1 
6.2 
6.5 

4.8 
5.0 
5.2 
6.2 
1.2 

5.7 
6.0 
5.6 
6.4 
5.1 


k5.04 
5.05 
5,00 
4.96 
4.97 


Bad^nsfrom 
1919.a 


Aa 


1-4.; 

4.4 
5.3 
5.6 
7.5 


k4.96 
4.94 
4.79 
4.70 
4.52 

144.48 
4.32 
4.34 
4.32 
4.21 

M.09 
4.04 
3.97 
3.93 
3.87 

k3.86 
3.78 
3.78 
3.73 
3.63 


h7. 

7.4 

9.0 

10.4 

13.3 


hl4. 
15.2 
15.6 
15.8 
16.0 


H7. 
17.4 
17.8 
17.8 
18.2 


k3.61 
3.61 
3.49 
3.44 
3.36 

k3.32 
3.25 
3.09 
3.08 
3.03 


k2.98 
2.92 
2.91 
2.87 
2.75 


+2.68 
2.66 
2.64 
2.63 
2.60 

+2.61 
2.61 
2.58 
2.59 

i+2.60 


Aa 


n 


2-i>19 


4+20 


2+17 


2+14 


1-18. 
18.6 
19.1 
19.4 
19.1 


5+12 


[-18.8 
19.5 
19.1 
19.1 
19.4 


rl9. 
19.9 
18.8 
18.7 
18.5 


kl8.6 
18. 
17.6 
17.7 
16.2 


-15.1 
14.3 
13.6 
13.6 
12.8 

kl2.4 
12.0 
11.6 
10.3 

h9.8 


Appannt 
0mUd*- 

tSODL 


GreeDWidi 
ICflanTimt. 


41.5 
20  8.4 
19  48.5 

19  11.0 

20  50.3 


82.6 
2015.8 
18  16.8 
17  52.1 
17  15.4 


51.4 
16  0.2 
16  44.0 
1640.5 
14  51.9 


28.5 
13  31.8 
12  58.0 
12  24.2 
1155.9 


10.0 

10  59.4 

1153.4 

1150.1 

9  24.3 

+  8  32.2 

10   4.1 

7   4.7 

6  20.1 

6   0.1 


2  + 


0- 


5  0.6 

6  6.0 
127.0 

1  9.8 
0  25.8 

0  22.0 
115.5 

2  33.7 
159.6 
516.4 

-  7  33.3 
9   6.2 

10  18.7 
9  54.1 

10  44.5 

-12  17.4 
12  48.2 
12  1.4 
14  35.1 
45  55.4 

NEW 


d    h    m 
10  11  34.6 
1144.8 

14  51.2 

15  57.1 
20  55. 


+ 

+ 

4  + 


20  59.5+ 
21 23.4  + 
11    4  87.9 
10  36.7 
22  33.01+ 


18 


18 


14 


143. 

9   5.9 

9  44.3 

11   0.4 

15  5. 

22  46.6 

1  3.1 
515.8 
6  66.7 

11   0.6 

1210.2 

16  25.5 

17  21.1 
21   6. 

2  4. 


2  + 


+  548.4 
+  8  0.2 
-1155. 
-10 18.6 
-623. 


16 


16 


2  6.4 

3  43.8 
10  31.3 
14  9.7 
20  81.3 

23  28.8 

4  38.1 

19  10.7 

20  56.2 
0  57.8 


6   8. 

13  24.3 

14  39.0 
18  49.2 

17  13  23.5 


18    2  20.4 
10   8.6 

17  7.0 

18  4.6 
10    159. 


80 


2  46.1 

6  49.3 

12  33.4 

2153.7 

1   5.8 


MOON. 


Hoar 
An^e, 


h    m 
3   7. 
258.1 

0  0.7 

1  8.9 
550. 


840 


554.] 

617.] 

1045.: 

5  1.] 

627. 


2-^ 

1-0 
1-0 
7+1 

l40 

840 


930.9-0 

722.840 

645.8 

532. 

136.2 


5-0 


940 


040 


0  + 
9+ 


515.7 
1  9. 
015. 
322.2 
8U.1 


040 

2-0 


812.6 
946.8 
738.9 
4  7.4 
2  2.2 


454. 
953. 
0  0.1 
142.2 
536. 


7+1038.0-0.2662 
619.340.0363 
5  6.8+1.1947 
1  4.0-0.2456 
7  2.5-0.3053 


+  5 14. 
+  9  9.9 

-  9 16.3 

-  0 12. 
+  253. 


.7132 
40.2604 
40.4382 
+1.0005 

.9510 


-0 
-0 

40 


.6623 
.4087 
.0239 
.9008 
2344 

7601 
.1568 
6752 
7922 
4726 


-0.2867 
40.3267 

.2270 
40.5330 

3391 


-0.1031 
.3811 
.7172 
-1.3301 
40.3011 


+1.2034 
-0.6964 
+1.1709 
+1.2624 
40.3919 


240 


9-1 


8660 
.3015 
40.7632 
-16.7181 
.7003 


540 


+  531.6-0.2464 
-1054.040.0356 
-4  8.040.1353 
-  3 12.1  -0.4814 
5+428.7-0.895010 


0+0 


.6819 
40.5875 
-1.1781 
.2513 
.2738 


940 


3+1 


0.6091 -0.0460  If  90 +20 

0.6090 

0.6074 

0.6068 

0.6039 


6038M>.0670 
0.0679 
0.0838 
0.0963 
0.1190 


0. 

0.6036 

0.5989 

0.5946 

0.5856 


0.58311-0 

0.5774 

0.5768 

0.5758 

0.5726 


0.5667f-0 

0.5649 

0.5618 

0.5606 

0.5576 


0.54751-0 

0.5465 

0.5425 

0.5405 

0.5372 


0.5358M) 

0.5335 

0.5282 

0.5277 

0.5266 


0.5254M) 

0.5240 

0.5239 

0.5233 

0.5224 


0. 

0.5239 

0.5249 

0.5251 

5266 


N. 


0.0454 
0.0528 
0.0553 
0.0668 


+53 
466 


-  5 

+  4 


+90+38 


-20-69 


-1 
+14 
490 
+90 
+51 


+14-46 


+90+27 


.1246 
0.1367 
0.1377 
0.1396 
0.1456 


-6 
446 
1 
-8 
468 

+21 

+57 


.1561 
0.1589 
0.1639  If51 
0.1658  f72 
0.1701  f58 


0.5568 -0.1713  |f31 

0.5538 

0.5532 

0.5507 

0.5475 


0.1754 
0.1762 

0.17951-61 
0.1834  f55 


+61 
3 


.1834 
0.1846 
0.1890 
0.1911 
0.1941 


f90 
1 
490 
490 

461 


.1953 
0.1970 
0.1998 
0.1999 
0.2000 


.1998 
0.1990 
0.1987 
0.1978 
0.1912 


490 
490 
489 

423 
+39 
487 
424 


S. 


-65 
-46 
437 
427 
-14 


-72 
-20 

-72 
1-73 
-4 

-47 
-13 
-19 
-  4 
-14 

-68 
-13 
-78 
-75 
-18 

441 

-80 
436 
+46 

1-15 


490412 
-50-84 


5 
2 

+  1 

-53 
-35 
+36 
-51 


5231M).1840 
0.1786 
0.1732 
0.1724 
0.1655 


436 
442 
+ 
-17 


0.5267 -0.1647  If  77 
0.5276  0.1609  470 
0.5289  0.1551  -41 
0.5312  0.1448  445 
0.5320-0.1410  474 


420-55 

422-52 
-65 
-30 
8-68 


k90 

1+  1 
-5 
-90 
-23 
+51 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

DECEMBER. 


Thi  Stab's 


Name. 


r  Scarpii 
84  B.  Scorpii 
51  O.  Scorpii 
58  Q.  Scorpii 


Sagittarii 
IB  B.  Capricomi 
fi        Capricomi 
27  Q.  Capricomi 

45  B.  Capricomi 
84  B.  Capricomi 
16  B.  Aquarii 
p        Aquarii 
51  Q.  Aquarii 


17 
19 

30 


Aquarii 

Aquarii 

Aquarii 

Capricomi 

Aquarii 


138  B.  Aquarii 

44  Aquarii 

51  Aquvii 

187  B.  Aquaiii 

K  Aquarii 

207  B.  Acjuarii 

6  G.  Piacium 

22  B.  Piacium 

K  Piacium 

9  Piacium 


16 

X 

19 

22 

51 


Piacium 
Piacium 
Piacium 
Piacium 
Piaciimi 


136  B.  Piacium 
d        Piacium 
r        Piacium 
12  H*.  ArieUa 
19        Arietta 


ICag 


3.9 
6.3 
6.5 
6.2 


5.1 
6.2 
3.2 
6.2 

6.1 
6.0 
6.4 
4.5 
6.5 

6.3 
5.6 
4.8 
5.3 
5.6 

6.4 
5.7 
5.8 
6.3 
5.2 

6.3 
6.2 
6.4 
4.9 
6.4 

5.7 
4.6 
5.4 
5.8 
5.6 


Red'nsfrom 
1919.a 


Aa 


AS 


•8 

+3.08 
3.12 
3.12 
3.09 


+2.95 
2.98 
2.98 
3.00 

+2.99 
3.02 
3.00 
3.04 
3.04 

+3.05 
3.07 
3.09 
3.12 
3.17 


// 


3.1 
2.7 
2.5 
2.4 


+14.5 
16.1 
16.1 
16.5 


Appsrant 

DacUiia- 

iksL 


-19  15.1 

20  54.2 

21  6.2 
20   1.3 

NEW 

kl5  42.2 
15  2.2 
15  2.0 
15  19.4 


+17.0-13  59.8 
18.0  12  50.4 

18.4  1152.5 
19.2  1141.7 

19.5  10  56.1 


At  CoNJUNcnolr  nr  R.  A. 


OrMDwioh 
HeonTIiDA. 


+3.19+23 
3.22 
3.25 
3.26 
3.30 


+3.32 
3.40 
3.54 
3.56 
3.56 


+20.2 
20.0 
21.2 
21.1 
22.3 


.0 
23.0 
23.2 
24.0 
23.5 


+23.9 
24.3 


25.4 
25.4 


-  9  39.6 

10   5.3 

812.7 

9  26.9 

6  54.5 

-5  6.8 
5  47.1 
514.5 
319.2 
4  38.4 

-3  58.1 
2  49.4 
25.3-0   8.8 

+  0  49.1 
0  41.1 


+3.60+25.8 


3.63 
3.67 
3.70 


3.99 


25.4 
26.0 
25.7 
25.9 


139.6 
120.5 
3  2.7 
2  29.2 
6  30.9 


6.5  +4.07+26.3!+  8  55.2 

4.6  4.11  25.3  7  9.1 
5.6  4.51  24.0  1144.1 
6.3  4.71  22.4  13  5.6 
5.8  +4.84+22.01+14  54.4 


d    h    m 
19  18  29.6 

19  39.5 

20  50.9 
2153.3 

MOON, 

U  5  54.5 
17  2.2 
17  9.1 
22   4.8 


23  37.6 

7  46.0 

8  57.8 
17  7.9 
19  28.1 

23  47.2 

0  54.9 

710.3 

10  46.9 

19  55.1 


87    0  39.3 

2  49.9 

619.5 

9  55.2 

13   7.3 


Hour 
Angbf 


h    m 

346. 

239.0 

129.9 

029. 


6-0 


4-0 


+  4 10. 
-9  3.4 
-856.7 
-  4 10.3 


0-0 


240.3 
512.7 
622.4 
942.7 
726. 


89 


80 
81 


17  58.7 
20  43.1 
22  48.7 
129.2 
2035.0 

0  39.2 

4   5.0 

140.8 

12  36.7 

17    0.4 


315. 

210.1 

353.7 

723.7 

745. 


.9301 
+0.84401 
+1.0061 

.2483 


.5400 
+0.2386 
+0.2517 
+1.2850 

+0.0708 
+0.0790 
-0.7758 
+O.3806 
.0420 


8-0 


6-0 


.6692 
-0.0077 
-0.9063 
+1.0847 

.0732 


0+0 


3  9.5,-0.9337 
1  2.8+0.2062 
220.2+0.3084 
549.2-1.0274 
855.6+1.0123 


0.5451 
0.5454 
0.5456 


0.5458-0.0483 


0.54181+0 
0.5395 
0.5395 
0.5385 


0.5382 
0.5367 
0.5365 
0.5352 
0.5348 


/ 


Limit- 
ing Par. 

auels. 


N. 


-0.0542 
0.0522 
0.0501 


.1279 
0.1426  M4 
0.1427 
0.1488 


+0.1506  +35-33 
0.1599  +36-33 
0.1612  -10-90 
0.1695  +56-16 
0.1717  +31-^ 


0.5343+0.1757 


0.5342 
0.5335 
0.5332 
0.5328 


+1023.5+0.6018 
-  513.2+1.1261 
+  648.8+0.82801 


14  38.1 

2317.4 

11  42.7 

13  22.4+  825.4+0.1529 

13  31.6+834.2+0.3256 


■11  7. 
•827. 
-  626. 
•350. 
•  922.3 


0+0 


9+1 
3-0 
9+0 


526.3 
2  7.2 
516.3 
516. 
930.0 


.2117 
.1029 
.25101 
.8747 
+0.51501 


-1.1680 
+1.3146 
+0.5799 
.0191 
-0.1243 


0+1 


0.5328+0 

0.5329 

0.5331 

0.5333 

0.5335 


0.5337+0 

0.5350 

0.5378 

0.5383 

0.5383 


0.5397 
0.5406 
0.5413 
0.5423 
0.5511 


0.5633+0 
0.5653 
0.5692 
0.5771 


0.1766 
0.1818 
0.1846 
0.1908 


.1936 
0.1947 
0.1965 
0.1981 
0.1994 


.1999 
0.2025 
0.2042 
0.2042 
0.2042 


+0.2041 
0.2039 
0.2036 
0.2032 
0.1965 


+84 


0.1921 
0.17301+77 
0.1595  +90 
0.58031+0.1534  If30l«37 


-32-00 
+70+13 
+69+25 
+  7-52 


\-  1 
t44 
f44 


S. 


-74 
-24 
-23 


+75+53 


-3-86 
+33-^7 


-17 
+81 


+40-33 


-17 
+48 
+55 


-90 
-26 
-20 


-23-90 
+86+21 


+77 
+88 
+90  + 
+46 
+56 


+49 


+70 


1942  -35-82 


-90 
+27 


-4 
+30 
9 
-29 
-19 


-26 


+90+28 
+23-61 
+90+12 


-8 


+56 
-  1 
+29 


606 


OCCULTATIONS,  1919. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON, 


The  Stab's 

IMMERSION. 

EICERSION. 

1 

»»■ 

Date. 

Washington. 

Angle 
from— 

Washington. 

from— 

Dnrv 
tkad 
Occal- 

Name. 

Mag. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Maan 

North 

Ver- 

WJCB. 

Time. 

Time. 

Point. 

tex. 

o 

Time. 

Time. 

Point 

tex. 

h    m 

h    m 

e 

Yk   m 

h    m 

a 

• 

h  ■ 

Jan.    7 

19  Piscium 

5.4 

1  39 

633 

88 

54 

2  44 

7  38 

214 

171 

1     3 

10 

27  Arietia 

6.4 

1  54 

6  36 

352 

9 

2  15 

6  57 

322 

328 

0  21 

11 

14  H*.  Tauri 

6.5 

6  22 

11    0 

32 

338 

7    5 

11  42 

319 

263 

043 

11 

22  RK  Tauri 

6.1 

8  52 

13  29 

47 

352 

9  35 

14  12 

310 

256 

043 

15 

/  Geminonim 

5.3 

5  26 

9  48 

138 

185 

6  34 

10  56 

253 

283 

1   S 

19 

p'Leonia 

6.1 

7    0 

11    6 

147 

195 

8    3 

12    9 

266 

308 

1   3 

Feb.    8 

51  Tauri 

5.6 

4  36 

7  24 

84 

69 

5  59 

8  46 

266 

219 

i-:3 

8 

56  Tauri 

5.2 

5  32 

8  20 

45 

5 

6  32 

9  19 

309 

257 

1   0 

8 

247  B.  Tauri 

5.8 

9  40 

12  27 

75 

19 

10  34 

13  21 

291 

238 

0»i 

9 

108  Tauri 

6.2 

3    6 

5  50 

13 

64 

3  30 

6  14 

337 

24 

0  24 

9 

n  Tauri 

5.1 

4  50 

7  34 

81 

98 

6  13 

8  57 

282 

248 

123 

9 

o  Tauri 

4.8 

9  34 

12  17 

69 

11 

10  28 

13  10 

310 

254 

054 

10 

15  Geminorum 

6.5 

10    8 

12  47 

71 

14 

11    1 

13  40 

320 

263 

053 

10 

16  Geminonim 

6.2 

10  20 

12  59 

133 

77 

11  17 

13  55 

257 

201 

056 

12 

29  Cancri               J 

5.9 

15    8 

17  39 

64 

14 

15  44 

18  14 

334 

287 

035 

14 

14  Sextantis 

6.3 

14  29 

16  52 

93 

42 

15  27 

17  49 

318 

266 

0  57 

15 

237  B.  LeoniH 

6.3 

13  24 

15  43 

115 

76 

14  38 

16  56 

303 

256 

1  14 

15 

55  Leonis 

6.1 

15  39 

17  57 

77 

27 

16  28 

18  46 

331 

280 

0  49 

21 

147  B.  Librae          t 

6.2 

10  14 

12  10 

78 

129 

11  11 

13    7 

319 

4 

0  57 

Mar.    6 

54  Arietis 

6.5 

9    5 

10  10 

95 

42 

9  57 

11    2 

255 

206 

0  52 

8 

I  Tauri 

4.7 

6    6 

7    3 

137 

100 

7    4 

8    1 

229 

178 

058 

8 

105  Taiiri 

6.0 

8  34 

9  31 

88 

31 

9  40 

10  37 

28* 

229 

1    6 

11 

2  B.  Cancri 

6.0 

7  47 

8  32 

75 

78 

8  54 

9  39 

331 

303 

1    7 

12 

a  Cancri 

4.3 

13  16 

13  57 

66 

13 

13  57 

14  37 

343 

290 

0  41 

20 

I  Librae 

4.7 

10  23 

10  32 

91 

139 

11  29 

11  38 

309 

350 

1    6 

24 

128  B.  Sagittarii 

6.3 

13  59 

13  52 

96 

143 

15  10 

15    3 

260 

300 

1  11 

Apr.    8 

-4*  Cancri 

5.5 

13  20 

12  14 

105 

52 

14  19 

13  14 

300 

248 

059 

9 

0)  Leonis 

5.5 

10  32 

9  23 

127 

102 

11  53 

10  44 

294 

251 

121 

11 

^j'Leonifl 

6.1 

11  18 

10    1 

104 

98 

12  39 

11  22 

321 

293 

121 

21 

226  B.  Sagittarii 

6.4 

16    7 

14  10 

70 

107 

17  28 

15  31 

270 

294 

121 

May    4 

162  B.  Geminonim^ 

5.7 

13  48 

11    0 

109 

57 

14  39 

11  51 

284 

236 

0  51 

8 

237  B.  Leonis 

6.3 

14    3 

10  59 

52 

8 

14  33 

11  29 

2 

316 

030 

14 

147  B.  Librae 

6.2 

11  52 

8  25 

152 

193 

12  47 

9  20 

246 

278 

055 

14 

172  B.  Librae 

5.9 

16  59 

13  31 

99 

80 

18  27 

14  59 

274 

240 

1  28 

17 

14  Sagittarii 

5.6 

17    8 

13  29 

89 

102 

18  41 

15    1 

255 

248 

1  32 

18 

195  B.  Sagittarii 

6.3 

19  38 

15  54 

102 

94 

20  52 

17    8 

220 

197 

1  14 

26 

19  Arietis 

5.8 

20    0 

15  44 

66 

118 

20  52 

16  37 

254 

308 

053 

June  2 

60  Cancri 

5.7 

13  38 

8  56 

70 

17 

14  21 

9  39 

336 

284 

043 

15 

267  B.  Sagittarii     f 

5.8 

14  25 

8  52 

48 

97 

15  20 

9  47 

298 

343 

055 

16 

27  G.  Capricomi 

6.2 

15  53 

10  16 

87 

134 

17    4 

11  26 

244 

284 

1  10 

23 

T  Arietis 

5.2 

21  12 

15    6 

57 

110 

22    6 

16    1 

265 

320 

0  54 

29 

84  B.  Cancri         J 

6.4 

15    6 

8  38 

83 

32 

15  51 

9  22 

315 

267 

045 

July  12 

226  B.  Sagittarii 

6.4 

15  38 

8  18 

76 

117 

16  56 

9  36 

267 

297 

1  18 

18 

51  Piscium 

5.6 

18  11 

10  28 

90 

141 

19    3 

11  19 

224 

276 

0  51 

21 

175  B.  Arietis 

6.4 

21    2 

13    6 

116 

168 

21  42 

13  46 

212 

266 

0  40 

23 

r  Tauri 

3.0 

0    9 

16    5 

55 

110 

1    0 

16  56 

295 

352 

0  51 

Aug.    7 

14  Sagittarii 

5.6 

20  39 

11  37 

142 

111 

21  12 

12    9 

190 

154 

0  32 

None.— The  angles  of  podtJon  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east, 
t  Immafsion  bekm  the  horiion  of  Washington.  tSmankm  below  the  horison  of  Washington. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


Date. 


Aug.  11 
12 
12 
13 
13 

17 

18 

31 

Sept.  5 

8 

16 

16 

18 

Oct.    1 

2 

5 
6 
6 
8 
13 

16 

16 

17 

Nov.   2 

2 

7 
7 
8 
9 
10 

11 
14 
27 
27 
28 

29 

Dec.    2 

7 

7 

9 

10 
10 
13 
18 
28 

28 


TsB  Stae's 


Name. 


e^Oapricomi 
K  Aquarii 
207  B.  Aquarii 
22  B.  Piscium 
16  Piflduin 

53  ArietiB 
CD  Tauri 
25  Libne 
267  B.  Sagittarii 
51  Aquarii  | 

X*  Orionifl  t 

x'Orionia 
1  Gancri 
21  Sagittarii         t 
d  Sagittarii 

c^Oapricomi 

K  Aquarii 
207  B.  Aquarii 
51  PiBdum 
372  B.  Tauri  t 

84  B.  Cancri         t 
A^ Cancri 
u  Leonia  t 

44  Aquarii 
51  Aquarii 

124  B.  Arietis 
53  Arietifl 
43  Tauri 
I  Tauri 
68  Orionifl 

162  B.  Geminorum 
14  Sextantifl 
16  B.  Capricomi 
p  Capricomi 
p  Aquarii 

30  A<iuarii 
51  Piflcium 

x'  Orionifl 
64  Orionifl 

1  Cancri 

./I' Cancri 
60  Cancri 
388  B.  Leonis 
11  H.  librae         t 
9  Pifldum 

K  Piflcium 


Mag. 


5.3 
5.2 
6.3 
6.4 
5.7 

6.0 
4.8 
6.0 
5.8 
5.8 

4.5 
4.7 
6.0 
5.0 
5.0 

5.3 
5.2 
6.3 
5.6 
6.1 

6.4 
5.5 
5.5 
5.7 
5.8 

6.4 
6.0 
5.5 
5.2 
5.7 


5.7 
5.7 
6.3 
5.4 
6.4 

4.9 


IMMERSION. 


Washlngtoo. 


Sidereal 
Time. 


h  m 

20  44 

21  30 
23  48 
17  55 

2  17 

20  18 

0  49 

17  6 

20  43 

3  29 

22  20 
2  29 

1  34 

22  31 

23  17 

18  27 

19  1 

21  18 
23  6 

22  15 

1  17 
6  4 

2  48 

23  9 

2  52 

20  35 

3  19 
1  49 

23  1 
23  19 


5.7 

8  54 

6.3 

5  6 

6.2 

23  35 

3.2 

23  40 

4.5 

23  14 

5.6 

2  38 

5.6 

0  2 

4.5 

6  56 

5.1 

11  15 

6.0 

5  17 

2  2 
6  20 
6  17 

10  16 

3  41 

3  46 


Mean 
Time. 


h  m 

11  25 

12  8 

14  25 

8  30 
16  50 

10  36 

15  2 
6  30 

9  46 

16  19 

10  40 
14  48 

13  46 
9  52 

10  34 

533 

6  3 
8  19 

10  0 
8  48 

11  38 

16  24 
13  5 

824 

12  7 

5  31 

12  13 
10  40 

7  49 

8  3 

17  32 

13  33 
7  12 
7  17 

6  47 

10  6 

7  18 
13  52 

18  11 

12  5 

8  47 

13  4 
12  50 
16  29 

9  15 

920 


iNortb 
Point. 


Angle 
from— 


80 
107 
64 
64 
57 

66 
50 
127 
91 
40 

81 
137 
110 

57 
146 

98 
91 
36 
64 
36 

101 
107 
114 
346 
82 

136 
68 

130 
66 
65 

54 
123 
19 
26 
49 

33 
89 
86 
122 
77 

139 
116 

55 
106 

64 

27 


Ver- 
tex. 


94 
124 

44 
116 

16 

116 
106 
101 
75 
350 

127 
193 
162 
13 
102 

138 

135 

57 

91 

84 

150 
154 
165 
330 
34 

187 
60 
180 
120 
115 

16 
175 
340 
345 

20 

345 
99 
51 
67 

126 

190 
161 
106 
156 
15 

338 


EMERSION. 


Washington. 


Sidereal 
Time. 


h  m 
22  2 

22  24 
1  3 

18  56 

3  26 

21  9 

1  52 

18  22 

21  58 

4  20 

23  10 
3  18 

2  31 
23  34 
23  35 

19  33 

20  6 

22  30 
0  23 

22  48 


2 
7 
3 


11 
25 

44 


23  32 

3  50 

20  59 

4  35 
2  34 

23  53 
0  7 

9  36 
6  12 
0  24 
0  34 
0  29 


3 

1 

8 

12 


30 

12 

8 

5 


6  24 


2 

7 


45 
38 


6  51 

11  23 

4  44 

4  36 


Mean 

Time. 


h  m 

12  43 

13  2 

15  40 
9  30 

17  59 

11  27 

16  6 
7  46 

11  1 

17  10 

11  30 
15  37 

14  42 
10  54 

10  52 

6  38 

7  7 
9  31 

11  16 
9  21 

12  32 

17  46 
14  2 

8  47 

13  4 

5  55 

13  80 
11  24 

8  41 
8  50 

18  14 

14  38 
8  1 
8  11 
8  1 

10  58 
829 

15  4 

19  0 

13  13 

930 

14  22 
13  24 
17  35 
10  18 

10  9 


Angle 
from— 


North 
Point. 


222 
191 
234 
249 
250 

262 
283 
251 
226 
273 

273 
221 
266 
274 
176 

215 
217 
264 
238 
314 

280 
293 
276 
313 
230 

190 
264 
205 
278 
292 

346 
279 
293 
287 
256 

278 
213 
292 
259 
313 

244 
287 
353 
289 
260 

287 


Ver- 
tex. 


Dura* 
tionof 
Occol- 
tation. 


216 
193 
199 
298 
202 

315 

335 
213 
195 
221 

324 
274 
320 
223 
130 

245 
252 
266 
240 
5 

331 
323 
329 
292 
179 

243 

224 
246 
334 
346 

300 
328 
248 
241 
215 

228 
197 
241 
207 
350 

297 
316 
42 
334 
198 

236 


h  m 
1  18 
0  54 


1 
1 
1 

0 
1 
1 
1 
0 


15 
0 
9 

51 
3 

16 
15 
61 


0  50 
0  49 

0  56 

1  3 
0  18 


1 
1 
1 
1 
0 


6 

5 

12 

16 

33 


0  54 

1  21 
0  57 
0  23 
0  58 

0  24 

1  16 
0  45 
0  52 
0  48 

0  42 

1  6 
0  49 

0  54 

1  15 

0  52 

1  10 
1  12 

0  50 

1  8 


0 
1 
0 
1 
1 


43 

18 

34 

6 

3 


0  49 


Note.— The  angles  of  position  are  oonnted  from  the  north  point  and  vertex  of  the  Moon's  limb  Uyward  the 
t  Immersion  bekm  the  horiion  of  Washington.  ^Emaialon  below  the  horlaoD  of  Wadilngton. 


608 


SUN",  1919. 


KPH 

RMKKIS 

FOR  PH 

YSinATi 

ORSKRV. 

4TTONa  ( 

OP  THR 

SUN. 

FOR  GRKKNWICH  MEAN  NOON. 

w^XJ  ^^  • 

Date. 

1 

P 

5. 

L. 

Dftte. 

P 

B, 

I, 

Jan.    1 

• 

+  2.23 

o 

-3.10 

• 
247.64 

July    5 

• 
-  1.10 

• 

+3.37 

• 

825.^ 

6 

-  0.20 

3.67 

181.79 

10 

+  1.17 

8.89 

259.70 

11 

2.62 

4.21 

115.94 

15 

3.42 

4.38 

193.5S 

16 

5.00 

4.72 

50.10 

20 

5.64 

4.85 

127.57 

21 

7.31 

5.19 

344.27 

25 

7.79 

6.28 

61.22 

26 

-  9.54 

.  -5.62 

278.44 

80 

+  9.87 

+5.68 

355.M 

31 

11.68 

6.00 

212.60 

Aug.   4 

11.87 

6.03 

288.96 

Feb.  6 

13.70 

6.34 

146.77 

9 

13.78 

6.85 

222  A5 

10 

15.60 

6.62 

80.94 

14 

15.58 

6.62 

156.7S 

15 

17.37 

6.86 

15.10 

19 

17.26 

6.85 

90.66 

20 

-19.00 

-7.04 

309.26 

24 

+18.83 

+7.02 

24.59 

25 

20.48 

7.16 

243.40 

29 

20.27 

7.15 

318.5S 

Mar.   2 

21.80 

7.23 

177.54 

Sept.  3 

21.57 

7.23 

252.48 

7 

22.97 

7.25 

111.67 

8 

22.73 

7.25 

186.45 

12 

23.97 

7.21 

45.78 

13 

23.74 

7.22 

120.43 

17 

-24.81 

-7.11 

339.88 

18 

+24.60 

+7.14 

54.42 

22 

25.48 

6.96 

273.96 

23 

25.30 

7.01 

348.42 

27 

25.97 

6.76 

208.02 

28 

25.84 

6.83 

282.43 

Apr.   1 

26.28 

6.51 

142.07 

Oct.    3 

26.21 

6.59 

216.46 

6 

26.42 

6.21 

76.10 

8 

26.40 

6.31 

150.49 

11 

-26.37 

-5.87 

10.10 

13 

+26.40 

+6.97 

84.53 

16 

26.14 

5.48 

304.08 

18 

26.22 

5.60 

18.57 

21 

25.73 

5.06 

238.04 

23 

25.85 

5.17 

312.63 

26 

25.13 

4.60 

171.99 

28 

26.29 

4.71 

246.69 

May    1 

24.34 

4.11 

105.92 

Nov.  2 

24.53 

4.22 

180.76 

6 

-23.38 

-3.59 

39.82 

7 

+23.57 

+3.68 

114.84 

11 

22.24 

3.05 

333.71 

12 

22.41 

3.12 

48.91 

16 

20.93 

2.48 

267.59 

17 

21.07 

2.54 

343.00 

21 

19.46 

1.90 

201.44 

22 

19.53 

1.93 

277.10 

26 

17.83 

1.31 

135.29 

27 

17.82 

1.31 

211.20 

31 

-16.06 

-0.71 

69.13 

Dec.   2 

+15.95 

+0.68 

146.30 

June  5 

14.16 

-0.11 

2.96 

7 

13.93 

+0.04 

79.41 

10 

12.16 

+0.49 

296.78 

12 

11.78 

-0.60 

13.53 

15 

10.06 

1.09 

230.60 

17 

9.62 

1.24 

807.65 

20 

7.88 

1.68 

164.42 

22 

7.18 

1.87 

241.79 

25 

-  6.65 

+2.26 

98.23 

27 

+  4.78 

-2.48 

175.93 

SO 

-  3.38 

+2.83 

32.05 

82 

+  2.35 

-3.07 

110.07 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 
the  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitudes,  respec- 
tively, of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  January  1, 1854,  Green- 
wich Mean  Noon. 


MOON,  1919. 

MEAN  EQUATOR,  OBBIT,  AND  MEAN  LONGITUDE. 

FOB  OBEEMWICH  MEAN  NOON. 
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TV^Aa 

Kcan  Equator. 

Orbit. 

Mean 
Longitude. 

C 

Mean 
Solar 
Days. 

Upttan 

fkean 
Longltade. 

Date. 

• 
% 

A 

ft' 

r 

ft 

Jan.      0 

•       1 
23  58.3 

68  27.0 

8  35.4 

27  21.6 

251  44.0 

o            t 

261  27.9 

0.1 

0  r 

1  19.06 

10 

23  59.1 

67  56.0 

3  34.6 

28  28.4 

251  12.2 

33  13.7 

0.2 

2  38.12 

20 

23  59.9 

67  25.0 

3  33.8 

29  35.2 

250  40.4 

164  59.6 

0.3 

3  57.18 

30 

24    0.7 

66  53.9 

3  33.0 

30  42.1 

250    8.7 

296  45.4 

0.4 

5  16.28 

Feb.    9 

24    1.4 

66  22.9 

8  32.2 

31  48.9 

249  36.9 

68  31.2 

0.5 
0.6 

6  35.29 

7  54J5 

19 

24    2.2 

65  52.0 

3  31.3 

32  55.8 

249    5.1 

200  17.1 

0.7 

9  13.41 

Mar.     1 

24    3.0 

65  21.0 

3  30.5 

34    2.6 

248  33.3 

332    2.9 

0.8 

10  82.47 

11 

24    3.8 

64  50.0 

3  29.6 

35    9.4 

248    1.6 

103  48.8 

0.9 

11  61.53 

21 

24    4.6 

64  19.0 

3  28.7 

36  16.3 

247  29.8 

235  34.6 

1.0 

18  10J» 

31 

24    5.3 

63  48.1 

3  27.8 

37  23.1 

246  58.0 

7  20.4 

2.0 

26  21.17 

Apr.  10 
20 

24    6.1 
24    6.8 

63  17.2 
62  46.3 

3  26.8 
3  25.9 

88  80.0 
39  36.8 

246  26.2 
245  54.5 

139    6.3 
270  52.1 

3.0 
4.0 
50 

89  81.75 
58  42Ji3 
66  52  02 

30 

24    7.6 

62  15.4 

3  24.9 

40  43.7 

245  22.7 

42  88.0 

60 

79    8JS0 

May  10 
20 

24    8.3 
24    9.1 

61  44.5 
61  13.7 

3  24.0 
3  23.0 

41  50.5 

42  57.3 

244  50.9 
244  19.2 

174  23.8 
306    9.6 

7.0 
8.0 

92  14U)9 
106  24.67 

30 

24    9.8 

60  42.8 

3  22.0 

44    4.2 

243  47.4 

77  55.5 

9.0 
10.0 

118  85.25 

June    9 

24  10.5 
24  11.3 

60  12.0 
59  41.2 

3  20.9 
3  19.9 

45  11.0 

46  17.9 

243  15.6 
242  43.8 

209  41.3 
341  27.1 

181  45.84 

19 

•       t 

29 

24  12.0 

59  10.4 

3  18.8 

47  24.7 

242  12.1 

113  13.0 

1 

0  82.94 

July     9 

24  12.7 

58  39.6 

3  17.8 

48  31.6 

241  40.3 

244  58.8 

2 
8 

1    5.88 
1  88.82 

19 

24  13.5 

58    8.9 

3  16.7 

49  38.4 

241    8.5 

16  44.7 

4 

2  11.76 

29 

24  14.2 

57  38.1 

3  15.6 

50  45.2 

240  36.7 

148  30.5 

5 

2  44.70 

Aug.     8 

24  14.9 

57    7.4 

3  14.5 

51  52.1 

240    5.0 

280  16.8 

6 

7 
8 

8  17  AR 

18 
28 

24  15.6 
24  16.3 

56  36.6 
56    5.9 

3  13.3 
3  12.2 

52  58.9 
54    5.8 

239  83.2 
239    1.4 

52    2.2 
183  48.0 

8  50.50 
4  28.53 

Sept.    7 

24  17.0 

55  35.2 

3  11.0 

55  12.6 

238  29.7 

315  33.8 

9 
10 

4  56.47 
6  90  41 

17 

24  17.7 

55    4.5 

3    9.8 

56  19.5 

237  57.9 

87  19.7 

V    AV.VA 

27 

24  18.4 

54  33.8 

3    8.6 

57  26.8 

237  26.1 

219    5.5 

11 

6    2.86 

Oct.     7 

24  19.1 

54    3.2 

3    7.4 

58  33.1 

236  54.3 

350  51.4 

12 
13 
14 

6  85.28 

17 

24  19.8 

53  32.5 

8    6.2 

59  40.0 

236  22.6 

122  87.2 

7    8.23 
7  41.17 

27 

24  20.5 

53    1.9 

3    5.0 

60  46.8 

235  50.8 

254  23.0 

15 

8  14.11 

Nov.    6 

24  21.2 

52  31.2 

3    3.7 

61  53.7 

235  19.0 

26    8.9 

16 

8  47.06 

16 

24  21.8 

52    0.6 

3    2.5 

63    0.5 

234  47.3 

157  54.7 

17 

9  90X0 

26 

24  22.5 

51  30.0 

3    1.2 

64    7.3 

234  15.5 

289  40.6 

18 

9  52.94 

Dec.     6 

24  23.1 

50  59.5 

2  59.9 

65  14,2 

233  43.7 

61  26.4 

19 
20 

10  25.88 
10  68.82 

16 

24  23.8 

50  28.9 

2  58.6 

66  21.0 

233  11.9 

193  12.2 

21 

11  81.76 

26 

24  24.4 

49  58.3 

2  57.3 

67  27.9 

232  40.2 

324  58.1 

22 

12    4.70 

36 

24  25.1 

49  27.8 

2  56.0 

68  34.7 

232    8.4 

96  43.9 

23 

12  87.64 

5934^—1919 39 
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610  MOON,  1919. 

EFBEHEBIS  FOE  PBTSICAL  OF  THE  MOON. 

FOR  MEAN 


MOON,  1919.  611 

KFHEHEBIS  FOR  FHTSICAL  OBSEKVATIONS  OF  THE  MOON. 
FOK  UEAN 


612 


MOON,  1919. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOB  aREENWICH  XEAN  MIDNIGHT. 


Bute. 

Tlu  Earth's 
8el«Mgnpliio— 

Phyiiaaiitantioa. 

ThaSnnni 

f 

Loog. 

Ut 

Long. 

Lat. 

Ookac. 

Lat. 

Apr.       1 

• 
+0.01 

• 
-4.12 

• 
-0.01 

• 

+0.02 

e 

285.95 

• 
+1.24 

• 
337.48 

2 

1.88 

2.62 

0.01 

0.02 

298.17 

1.22 

340.61 

3 

3.53 

-0.96 

0.01 

0.02 

310.39 

1.21 

345.15 

4 

4.86 

+0.73 

0.01 

0.02 

322.60 

1.19 

850.70 

5 

5.84 

2.34 

0.01 

0.02 

334.80 

1.18 

856.74 

6 

+6.45 

+3.77 

-0.01 

+0.02 

347.00 

+1.17 

2.75 

7 

6.71 

4.96 

0.01 

0.02 

359.20 

1.16 

8.34 

8 

6.66 

5.86 

0.01 

0.02 

11.39 

1.15 

13.24 

9 

6.34 

6.43 

0.01 

0.02 

23.57 

1.14 

17.31 

10 

5.78 

6.68 

0.01 

0.02 

35.76 

1.12 

20.4S 

11 

+5.02 

+6.62 

-0.01 

+0.02 

47.92 

+1.11 

22.71 

12 

4.10 

6.26 

0.01 

0.02 

60.10 

1.10 

23.96 

13 

8.02 

5.61 

0.01 

0.02 

72.27 

1.08 

24.22 

14 

1.81 

4.73 

0.01 

0.02 

84.44 

1.06 

23.47 

16 

+0.50 

3.65 

0.01 

0.02 

96.61 

1.04 

21.71 

10 

-0.87 

+2.41 

-0.01 

+0.02 

108.78 

+1.02 

18.97 

17 

2.28 

+1.07 

0.01 

0.02 

120.96 

0.99 

15.34 

18 

3.67 

-0.32 

0.01 

0.02 

133.13 

0.97 

10.97 

19 

4.98 

1,71 

0.01 

0.02 

145.31 

0.94 

6.04 

20 

6.14 

3.03 

0.02 

0.02 

157.50 

0.92 

0.80 

21 

-7.08 

-4.25 

-0.02 

+0.02 

169.69 

+0.89 

855.51 

22 

7.72 

5.29 

0.02 

0.02 

181.88 

0.86 

350.42 

23 

7.97 

6.09 

0.02 

0.02 

194.09 

0.83 

345.75 

24 

7.80 

6.60 

0.02 

0.02 

206.30 

0.80 

341.74 

25 

7.15 

6.74 

0.02 

0.02 

218.52 

0.78 

338.58 

26 

-6.08 

-6.48 

-0.02 

+0.02 

230.74 

+0.76 

336.51 

27 

4.51 

5.80 

0.02 

0.02 

242.97 

0.72 

335.76 

28 

2.67 

4.71 

0.01 

0.02 

255.21 

0.70 

836  55 

29 

-0.67 

8.27 

0.01 

0.02 

267.44 

0.67 

338.98 

30 

+1.34 

-1.60 

0.01 

0.02 

279.68 

0.64 

843.02 

May       1 

+3.21 

+0.18 

-0.01 

+0.02 

291.92 

+0.62 

348.35 

2 

4.80 

1.92 

0.01 

0.02 

304.16 

0.60 

354.46 

3 

6.02 

8.49 

0.01 

0.02 

316.38 

0.58 

0.75 

4 

6.84 

4.80 

0.01 

0.02 

328.61 

0.55 

6.70 

6 

7.26 

5.80 

0.01 

0.02 

340.83 

0.53 

11.97 

6 

+7.27 

+6.46 

-0.01 

+0.02 

353.04 

+0.51 

16.37 

7 

6.93 

6.78 

0.01 

0.02 

5.25 

0.49 

19.82 

8 

6.29 

6.77 

0.01 

0.02 

17.45 

0.47 

22.30 

9 

5.40 

6.45 

0.01 

0.02 

29.65 

0.45 

23.79 

10 

4.32 

5.85 

0.01 

0.02 

41.84 

0.43 

24.29 

11 

+3.09 

+4.99 

-0.01 

+0.02 

54.03 

+0.40 

23.79 

12 

1.76 

3.93 

0.01 

0.02 

66.22 

0.38 

22.28 

13 

+0.38 

2.70 

0.01 

0.02 

78.40 

0.35 

19.78 

14 

-1.02 

+1.36 

0.01 

0.02 

90.59 

0.32 

16.35 

15 

2.39 

-0.05 

0.01 

0.02 

lt)2.77 

0.3O 

12.12 

16 

-3.68 

-1.46 

-0.01 

+0.02 

114.96 

+0.27 

7.29 

17    J 

-4.87 

-2.82 

-0.01 

+0.01 

127.14 

+0.24 

2.09 

MOON,  1919.  613 

EPHEMERIS  FOR  FHYSICiL  OF  THE  MOON. 

FOB  MEAN 


614  MOOX,  1919. 


EFHEUEBIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOOX. 
FOR  HEAN 


MOON,  1919.  615 

EFHEMERIS  FOR  PHYSICAL  Ot  THE  MOON. 

FOR  MEAN 


616  MOON,  1919. 

BFHBUEBIS  FOR  FHTSICAL  OBSERVATIOHS  OF  THE  MOON. 
FOB  MEAN 


MOON,  1919.  617 

EPHEMERIS  POK  PHYSICAL  OP  THE  MOON. 

TOR  MEAN 


618 

n.T.TTMINATED  DISK  OF  MERCFEY,  1919. 

FOR  GREENWICH  MEAN  NOON. 

DbM. 

h 

< 

t 

L 

■Sff 

DMh 

i 

* 

« 

X 

Hh- 

Jul. 

1 

0.461 

96 

1»2 

48.8 

44.2 

July     6 

0.648 

n 

11 

srj» 

441 

6 

0.SQ9 

79 

188 

44.6 

0.0 

10 

0.669 

82 

15 

34.B 

OJ 

11 

0.704 

66 

184 

38.3 

-0.1 

16 

0.491 

91 

18 

82.7 

M 

U 

0.779 

66 

ISO 

S3.2 

0.1 

» 

0.412 

100 

21 

S1.S 

oi 

21 

0.834 

48 

176 

29.6 

0.2 

26 

0.S27 

110 

24 

S».4 

ij 

M 

O.B7e 

41 

170 

27.4 

-0.2 

SO 

0.336 

122 

28 

SS.7 

+1J 

31 

0.910 

36 

166 

26.4 

0.3 

Aug.     4 

0.142 

136 

33 

1S.» 

LT 

F«b. 

6 

0.937 

29 

159 

26.5 

0.4 

^      9 

0.058 

162 

44 

9J 

ts 

10 

0.961 

23 

153 

27.8 

0.6 

14 

0.012 

167 

87 

S^ 

U 

IB 

0.98X 

16 

144 

30.4 

0.8 

19 

0.034 

16» 

168 

8.1 

1.4 

20 

0.B95 

8 

123 

34.9 

-l.l 

24 

0.136 

137 

187 

SS.0 

+1.4 

25 

0.997 

6 

30 

41.7 

1.3 

29 

0.807 

113 

194 

40.8 

+0.6 

Hv. 

2 

0.978 

17 

349 

61.3 

1.3 

Sept.    3 

0.619 

88 

200 

88.8 

-Oi 

7 

o.ei6 

34 

340 

62.5 

1.2 

8 

0.724 

63 

206 

89.4 

OJ 

12 

0.791 

64 

336 

70.7 

1.0 

13 

0.874 

42 

210 

63.6 

li 

17 

0.606 

78 

332 

68.7 

-0.6 

18 

0.958 

24 

216 

62.7 

-15 

22 

0.396 

102 

330 

64.6 

+0.2 

23 

0.993 

10 

230 

42.8 

IS 

27 

0.208 

126 

327 

33.8 

1,0 

23 

0.999 

4 

329 

36.4 

12 

Apr. 

1 

0.074 

148 

321 

13.3 

1.9 

0('t.      3 

0.990 

11 

13 

80.5 

0.9 

6 

0.008 

170 

296 

1.6 

2.9 

8 

0.974 

18 

20 

27.S 

o.« 

11 

0.014 

166 

174 

2.6 

+2.8 

13 

0.953 

26 

22 

26X» 

-0.6 

16 

0.076 

148 

158 

11.7 

2.1 

18 

0.928 

31 

23 

25.C 

0.3 

21 

0.161 

133 

164 

21.1 

1.6 

23 

0.897 

37 

22 

26.3 

0.8 

26 

0.254 

120 

163 

27.2 

1.2 

28 

0.858 

44 

21 

28.2 

0.S 

M«y 

1 

0.342 

108 

162 

so.e 

0.9 

Nov.     2 

0.807 

62 

19 

31.5 

0.1 

6 

0.426 

98 

162 

32.7 

+0.7 

7 

0.739 

61 

17 

36.3 

-0.1 

11 

0.508 

80 

162 

34.6 

0.6 

12 

0.643 

73 

14 

42.6 

-0.1 

16 

0.591 

80 

153 

37.3 

+0.2 

17 

0.607 

89 

12 

48.2 

+0.1 

21 

0.878 

69 

166 

41.3 

-0.1 

22 

0.322 

HI 

11 

46.2 

0.6 

28 

0.773 

57 

168 

47.3 

0.6 

27 

0.116 

140 

9 

24.4 

1.4 

31 

0.871 

42 

162 

55.2 

-fl.9 

Dec.     2 

0.002 

175 

325 

0.6 

+2.9 

June 

5 

0  955 

24 

169 

63.3 

1.4 

7 

0.090 

145 

204 

20.3 

1.6 

10 

0.998 

5 

202 

67.4 

1.9 

12 

0.302 

113 

200 

47.8 

+0.5 

15 

0.980 

16 

343 

64.4 

1.6 

17 

0.505 

89 

197 

62.7 

0-0 

20 

0.911 

35 

354 

56.6 

1.1 

22 

0.656 

72 

194 

46.6 

-0.2 

25 

0.822 

GO 

1 

48.2 

-0.6 

27 

0.759 

69 

190 

39.1 

-0.8 

30 

0.732 

62 

6 

41.7 

-0.2 

32 

0.830 

49 

186 

33.3 

-0.8 

KOTATION. 
Jt— the  ntio  of  the  ue*  of  the  illuminAted  portion  of  the  Kppaitiat  diek  to  the  ue*  of  th«  entin 

apparent  disk  raguded  aa  circular. 
i^the  iJH  and  Earth,  as  aeen  from  the  planet. 

0  vthe  joining  the  cuipe,  or  extremitiee  d  the  illuminated  portion,  makee 

dlflk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from  a 
the  Hune  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
at  diBtance  unity  from  the  Sun,  and  illuminated  by  the  lattv 
as  the  mean  disk  of  the  phmet  is  illuminated. 


I 


ILLUMINATED  DISK  OF  VENCJS,  1919.        619 

FOR  GREENWICH  MEAN  NOON. 


Date. 

h 

• 

% 

$ 

L 

Stellar 
Kag. 

Data. 

h 

i 

$ 

L 

Stellar 
MX. 

m 

• 

• 

• 

Jan. 

1 

0.988 

12.6 

358.2 

48.2 

-3.4 

July    6 

0.490 

91.1 

19.2 

189.6 

-4.0 

6 

0.985 

14.3 

355.7 

48.6 

3.4 

10 

0.462 

94.4 

20.6 

147.8 

4.0 

11 

0.981 

15.9 

363.3 

48.9 

8.4 

16 

0.431 

97.9 

21.7 

166.4 

4.0 

16 

0.977 

17.6 

361.0 

49.8 

8.4 

20 

0.399 

101.6 

22.8 

166.0 

4.1 

21 

0.972 

19.2 

348.9 

49.8 

8.4 

26 

0.366 

106.7 

23.9 

173.8 

4.1 

26 

0.967 

20.8 

346.9 

50.8 

-3.4 

SO 

0.329 

110.0 

26.1 

180.6 

-4.2 

31 

0.962 

22.5 

846.1 

50.9 

8.8 

Aug.    4 

0.290 

114.8 

26.4 

186.7 

4.2 

Ffeb. 

5 

0.956 

24.2 

343.6 

51.6 

8.8 

9 

0.249 

120.1 

27.9 

186.6 

4.2 

10 

0.950 

25.9 

842.1 

62.2 

8.3 

14 

0.206 

126.0 

29.8 

181.3 

4.2 

16 

0.943 

27.6 

341.0 

68.0 

8.3 

19 

0.162 

132.6 

32.8 

166.9 

4.1 

20 

0.936 

29.4 

340.1 

63.9 

-3.3 

24 

0.118 

139.9 

36.0 

141.4 

-4.0 

25 

0.928 

31.2 

339.4 

64.8 

3.4 

29 

0.076 

148.0 

41.7 

105.3 

3.8 

Mar. 

2 

0.920 

33.0 

339.0 

66.8 

3.4 

Sept.  8 

0.042 

156.6 

61.8 

64.4 

3.6 

7 

0.911 

34.8 

338.8 

66.9 

3.4 

8 

0.019 

164.3 

72.8 

31.0 

3.3 

12 

0.901 

36.7 

338.8 

68.1 

3.4 

13 

0.011 

167.9 

117.1 

19.2 

3.2 

17 

0.891 

38.6 

339.1 

69.8 

-3.4 

18 

0.021 

163.4 

158.2 

35.3 

-3.4 

22 

0.880 

40.5 

339.6 

60.7 

3.4 

23 

0.046 

155.2 

176.8 

72.5 

3.7 

27 

0.869 

42.5 

340.3 

62.2 

3.4 

28 

0.082 

146.6 

185.9 

116.8 

3.9 

Apr. 

1 

0.857 

44.5 

341.3 

63.8 

3.4 

Oct.     3 

0.125 

138.6 

191.1 

155.7 

4.1 

6 

0.844 

46.5 

342.6 

66.6 

3.4 

8 

0.171 

131.2 

194.6 

183.2 

4.2 

11 

0.831 

48.6 

344.1 

67.3 

-3.4 

13 

0.216 

124.6 

197.1 

198.9 

-4.3 

16 

0.817 

60.7 

345.8 

69.:) 

3.4 

18 

0.259 

118.8 

199.0 

204.9 

4.3 

21 

0.802 

62.8 

347.7 

71.6 

3.6 

23 

0.300 

113.5 

200.6 

204.2 

4.3 

26 

0.787 

65.0 

349.7 

73.8 

3.6 

28 

0.339 

108.8 

201.8 

199.2 

4.3 

May 

1 

0.771 

67.2 

352.0 

76.8 

3.6 

Nov.    2 

0.375 

104.5 

202.8 

191.6 

4.2 

6 

0.754 

69.5 

354.3 

79.1 

-3.5 

7 

0.408 

100.5 

203.6 

182.8 

-4.2 

11 

0.737 

61.8 

356.7 

82.1 

3.6 

12 

0.440 

96.9 

204.1 

173.6 

4.2 

16 

0.718 

64.1 

359.2 

86.3 

3.6 

17 

0.470 

93.5 

204.4 

164.1 

4.1 

21 

0.699 

66.5 

1.7 

88.8 

3.6 

22 

0.498 

90.3 

204.4 

155.1 

4.1 

26 

0.680 

68.9 

4.1 

92.7 

3.6 

27 

0.524 

87.3 

204.2 

146.6 

4.0 

31 

0.659 

71.4 

6.6 

96.9 

-8.7 

Dec.    2 

0.649 

84.4 

203.8 

138.6 

-4.0 

June 

5 

0.638 

74.0 

8.7 

101.6 

8.7 

7 

0.573 

81.7 

203.1 

131.2 

3.9 

10 

0.616 

76.6 

10.8 

106.6 

3.7 

12 

0.695 

79.0 

202.1 

124.3 

3..9 

15 

0.593 

79.3 

12.8 

112.2 

8.8 

17 

0.617 

76.5 

200.9 

117.9 

3.8 

20 

0.569 

82.1 

14.6 

118.2 

8.8 

22 

0.637 

74.1 

199.6 

112.0 

3.8 

25 

0.544 

86.0 

16.3 

124.7 

-8.9 

27 

0.657 

71.7 

197.8 

106.6 

-3.8 

30 

0.518 

88.0 

17.8 

131.9 

-8.9 

32 

0.676 

69.4 

195^9 

101.7 

-3.7 

NOTATION. 

h^ihe  ratio  off  the  area  of  the  illuminated  portion  of  the  appazemt  disk  to  the  area  off  the  entire 

apparent  disk  regarded  as  circular, 
iathe  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet, 
tfathe  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L^the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  li^t  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  off  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

FOB  aREENWICH  MEAN  NOON. 


Dftto. 

Liftbt- 

TlflM. 

1 
8t«Utf 

tade. 

P 

i4^+M0* 

^© 

-*0— *® 

^O 

0, 

Oct.    1 

m 
18.51 

+1.9 

• 
6.07 

• 
234.31 

• 
+20.43 

• 
-24.18 

• 
+12.58 

• 
32.42 

3 

18.41 

1.9 

6.82 

235.59 

20.70 

24.59 

12.90 

33.33 

5 

18.31 

1.9 

7.56 

236.87 

20.96 

25.01 

13.22 

34i3 

7 

18.21 

1.8 

8.30 

238.16 

21.21 

25.42 

13.52 

35.13 

9 

18.10 

1.8 

9.03 

239.44 

21.44 

25.84 

13.83 

36.03 

11 

18.00 

+1.8 

9.76 

240.73 

+21.67 

-26.25 

+14.13 

36.92 

13 

17.89 

1.8 

10.48 

242.01 

21.88 

26.67 

14.43 

37.82 

15 

17.78 

1.8 

11.20 

243.30 

22.08 

27.08 

14.73 

38.72 

17 

17.67 

1.8 

11.92 

244.59 

22.27 

27.49 

15.02 

39.61 

19 

17.55 

1.8 

12.62 

245.88 

22.45 

27.91 

15.31 

40.50 

21 

17.44 

+1.8 

13.33 

247.16 

+22.62 

-28.32 

+15.59 

41.39 

23 

17.32 

1.8 

14.02 

248.45 

22.78 

28.72 

15.87 

42.28 

25 

17.20 

1.8 

14.71 

249.73 

22.93 

29.13 

16.15 

43.17 

27 

17.08 

1.8 

15.39 

261.02 

23.06 

29.54 

16.42 

44.06 

29 

16.96 

1.8 

16.07 

262.30 

23.18 

29.94 

16.69 

44.94 

31 

16.83 

+1.8 

16.73 

263.58 

+23.30 

-30.34 

+16.95 

45.83 

Nov.  2 

16.71 

1.7 

17.39 

254.86 

23.40 

30.73 

17.21 

46.71 

4 

16.58 

1.7 

18.04 

256.13 

23.48 

31.12 

17.4jB 

47.60 

6 

16.45 

1.7 

18.68 

257.41 

23.66 

31.50 

17.7*2 

48.48 

8 

16.32 

1.7 

19.32 

268.68 

23.63 

31.88 

17.96 

49.36 

10 

16.18 

+1.7 

19.94 

259.94 

+23.68 

-32.26 

+18.21 

50.24 

12 

16.04 

1.7 

20.56 

261.20 

23.73 

32.63 

18.45 

51.12 

14 

15.91 

1.7 

21.1ft 

262.46 

23.76 

32.99 

18.68 

52.00 

16 

15..77 

1.7 

21.76 

263.72 

23.78 

33.35 

18.91 

52.88 

18 

15.63 

1.6 

22.34 

264.97 

23.79 

33.70 

19.14 

53.76 

20 

15.49 

+1.6 

22.92 

266.21 

+23.79 

-34.05 

+19.36 

54.64 

22 

15.34 

1.6 

23.48 

267.45 

23.78 

34.38 

19.57 

55.51 

24 

15.20 

1.6 

24.03 

268.68 

23.76 

34.71 

19.78 

56.39 

26 

15.05 

1.6 

24.67 

269.90 

23.73 

36.03 

19.99 

57.26 

28 

14.90 

1.6 

25.10 

271.12 

23.69 

36.34 

20.19 

58.14 

30 

14.75 

+1.5 

25.62 

272.33 

+23.64 

-35.64 

+20.39 

59.01 

Dec.   2 

14.60 

1.5 

26.12 

273.53 

23.68 

36.94 

20.58 

59.89 

4 

14.45 

1.5 

26.62 

274.72 

23.51 

36.22 

20.77 

60.76 

6 

14.29 

1.5 

27.10 

275.91 

23.43 

36.49 

20.96 

61.64 

8 

14.14 

1.5 

27.67 

277.09 

23.34 

36.75 

21.13 

62.51 

10 

13.98 

+1.4 

28.02 

278.25 

+23.24 

-37.00 

+21.31 

63.38 

12 

13.83 

1.4 

28.47 

279.41 

23.14 

37.23 

21.48 

64.26 

14 

13.67 

1.4 

28.90 

280.56 

23.02 

37.46 

21.64 

65.13 

16 

13.61 

1.4 

29.32 

281.70 

22.90 

37.67 

21.80 

66.00 

18 

13.35 

1.4 

29.72 

282.82 

22.77 

37.87 

21.95 

66.88 

20 

13.18 

+1.3 

30.11 

283.94 

+22.63 

-38.06 

+22.10 

67.75 

22 

13.02 

• 

1.8 

30.49 

285.04 

22.49 

38.23 

22.24 

68.62 

24 

12.86 

1.3 

30.85 

286.13 

22.34 

38.39 

22.38 

69.50 

26 

12.69 

1.3 

31.20 

287.21 

22.18 

38.63 

22.61 

70.37 

28 

12.53 

1.2 

31.54 

288.27 

22.01 

38.66 

22.63 

71.24 

30 

12.36 

+1.2 

31.87 

289.32 

+21.84 

-38.78 

+22.76 

72.12 

32 

12.20 

+1.2 

32.18 

290.36 

+21.67 

-38.87 

+22.87 

72.99 

MAES,  1919. 
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EFHEMEBIS  FOR  PHTSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 

»^M  ^m  OT  -^^  ^  »  ^m^ 

Mean  Time  < 
Zero  Ml 

a  Transit  of 

Central 
Meridian. 

vidian. 

Date. 

1; 

Diameter. 

i 

f 

Q 

Of  Data. 

Oflhtermedl- 
ate  Date. 

// 

0 

tt 

• 

• 

h      m 

h      m 

Oct.        1 

0.955 

4.54 

24.44 

0.20 

291.00 

105.72 

17  25.4 

18    5.4 

3 

0.954 

4.56 

24.77 

0.21 

291.25 

86.24 

18  45.5 

19  25.5 

5 

0.953 

4.58 

25.09 

0.22 

291.49 

66.77 

20    5.5 

20  45.6 

7 

0.952 

4.61 

25.41 

0.22 

291.72 

47.30 

21  25.6 

22    5.6 

9 

0.950 

4.64 

25.73 

0.23 

291.94 

27.82 

22  45.7 

23  25.7 

11 

0.949 

4.66 

26.05 

0.24 

292.14 

8.34 

0    5.7 

13 

0.948 

4.69 

26.37 

0.24 

292.34 

348.87 

0  45.8 

1  25.8 

15 

0.947 

4.72 

26.68 

0.25 

292.53 

329.39 

2    5.8 

2  45.9 

17 

0.946 

4.75 

27.00 

0.26 

292.70 

309.91 

3  25.9 

4    5.9 

19 

0.944 

4.78 

27.31 

0.27 

292.87 

290.44 

4  46.0 

5  26.0 

21 

0.943 

4.81 

27.61 

0.27 

293.03 

270.96 

6    6.0 

6  46.1 

23 

0.942 

4.84 

27.92 

0.28 

293.18 

251.49 

7  26.1 

8    6.1 

25 

0.941 

4.88 

28.23 

0.29 

293.32 

232.02 

8  46.2 

9  26.2 

27 

0.939 

4.91 

28.53 

0.30 

293.44 

212.55 

10    6.2 

10  46.2 

29 

0.938 

4.95 

28.83 

0.31 

293.56 

193.08 

11  26.2 

12    6.2 

31 

0.937 

4.99 

29.12 

0.32 

293.67 

173.61 

12  46.3 

13  26.3 

Nov.       2 

0.935 

^.02 

29.42 

0.32 

293.76 

154.15 

14    6.3 

14  46.3 

4 

0.934 

5.06 

29.71 

0.33 

293.85 

134.69 

15  26.3 

16    6.3 

6 

0.933 

5.10 

29.99 

0.34 

293.93 

115.23 

16  46.2 

17  26.2 

8 

0.932 

5.14 

30.28 

0.35 

294.00 

95.78 

18    6.2 

18  46.2 

10 

0.931 

5.19 

30.55 

0.36 

294.07 

76.33 

19  26.2 

20    6.1 

12 

0.929 

5.23 

30.83 

0.37 

294.12 

56.89 

20  46.1 

21  26.1 

14 

0.928 

5.28 

31.10 

0.38 

294.16 

37.44 

22    6.0 

22  46.0 

16 

0.927 

5.32 

31.37 

0.39 

294.19 

18.01 

23  25.9 

18 

0.926 

5.37 

31.64 

0.40 

294.21 

358.58 

0    5.8 

0  46.8 

20 

0.924 

5.42 

31.90 

0.41 

294.23 

339.15 

^  1  25.7 

2    6.6 

22 

0.923 

5.47 

32.15 

0.42 

294.24 

319.73 

2  45.5 

3  26.4 

24 

0.922 

5.52 

32.40 

0.43 

294.24 

300.32 

4    5.3 

4  46.2 

26 

0.921 

5.58 

32.65 

0.44 

294.23 

280.92 

6  25.1 

6    6.0 

28 

0.920 

5.63 

32.89 

0.45 

294.21 

261.52 

6  44.8 

7  24.7 

30 

0.919 

5.69 

33.12 

0.46 

294.18 

242.13 

8    4.5 

8  44.3 

Dec.       2 

0.918 

6.75 

33.35 

0.47 

294.14 

222.75 

9  24.2 

10    4.0 

4 

0,917 

5.81 

33.57 

0.48 

294.10 

203.38 

10  43.8 

11  23.6 

6 

0.916 

5.87 

33.79 

0.50 

294.05 

184.02 

12    3.4 

12  43.2 

8 

0.914 

5.94 

34.00 

0.51 

293.99 

164.66 

13  22.9 

14    2.7 

10 

0.913 

6.00 

34.20 

0.52 

293.92 

145.32 

14  42.4 

15  22.2 

12 

0.912 

6.07 

34.40 

0.53 

293.85 

125.98 

16    1.9 

16  41.6 

14 

0.912 

6.14 

34.58 

0.54 

293.76 

106.66 

17  21.3 

18    1.0 

16 

0.911 

6.21 

34.77 

0.55 

293.67 

87.34 

18  40.7 

19  20.4 

18 

0.910 

6.29 

34.94 

0.57 

293.58 

68.04 

20    0.0 

20  39.6 

20 

0.909 

6.37 

35.10 

0.58 

293.47 

48.75 

21  19.3 

21  58.9 

22 

0.908 

6.44 

35.26 

0.59 

293.36 

29.47 

22  38.> 

23  18.1 

24 

0.908 

6.53 

35.41 

0.60 

293.25 

10.20 

23  57.6 

26 

0.907 

6.61 

35.54 

0.62 

293.12 

350.95 

0  37.2 

1  16.8 

28 

0.906 

6.70 

35.67 

0.63 

292.99 

331.71 

166.3 

2  35.8 

30 

0.906 

6.79 

35.78 

0.64 

292.86 

812.48 

3  15.3 

%fAA 

32 

0.905 

6.88 

35.89 

0.65 

292.72 

,  ns^vc\. 

^     «k^^.!L 

\    

622 


JUPITER,  1919. 


«b^4h    * 

FOR  GREENWICH  MEAN  NOON. 

Dftte. 

Lkht- 

tSm. 

SltDtt 

P 

^3+MO- 

^® 

^0+"^ 

*0 

Jan. 

1 

m 

34.87 

-2.3 

• 
5.89 

• 

325.18 

• 
+1.75 

• 
S25.01 

■ 
+1.71 

8 

34.94 

2.2 

5.46 

324.23 

1.76 

S25.60 

1.74 

15 

35.14 

2.2 

5.04 

323.32 

1.76 

S26.18 

L71 

22 

35.47 

2.2 

4.66 

322.47 

1.76 

828.77 

L« 

29 

35.91 

2.2 

4.31 

321.72 

1.76 

327.35 

l.« 

Feb. 

5 

36.46 

-2.1 

4.02 

321.09 

+1.76 

827.93 

+1.C3 

12 

37.10 

2.1 

3.80 

320.60 

1.76 

328.52 

IM 

19 

37.83 

2.1 

3.64 

320.27 

1.74 

329.10 

lil 

26 

38.62 

2.0 

3.56 

320.09 

1.74 

329.68 

l.» 

Mv. 

5 

39.47 

2.0 

3.55 

320.07 

1.72 

330.26 

li2 

12 

40.37 

-1.9 

3.62 

320.22 

+1.71 

330.84 

+1.5D 

19 

41.28 

1.9 

3.76 

320.52 

1.69 

331.42 

1.47 

26 

42.22 

1.8 

3.96 

320.97 

1.68 

332.00 

1.44 

Apr. 

2 

43.16 

1.8 

4.24 

321.55 

1.66 

332.58 

1.41 

9 

44.09 

1.7 

4.57 

322.27 

1.63 

333.16 

1.39 

16 

45.00 

-1.7 

4.96 

323.11 

+1.61 

333.78 

+1.36 

23 

45.88 

1.6 

5.39 

324.06 

1.58 

334.31 

1.3S 

30 

46.73 

1.6 

5.87 

325.10 

1.65 

334.89 

1^ 

May 

7 

47.54 

1.6 

6.38 

326.24 

1.52 

335.46 

1.28 

14 

48.29 

1.6 

6.93 

327.45 

1.48 

836.04 

1.25 

21 

48.99 

-1.5 

7.50 

328.74 

+1.45 

336.61 

+1.22 

28 

49.63 

1.5 

8.10 

330.08 

1.41 

337.19 

1.19 

June 

4 

50.20 

1.4 

8.72 

331.48 

1.37 

337.76 

1.16 

11 

50.70 

1.4 

9.34 

332.92 

1.32 

338.33 

1.13 

18 

51.13 

1.4 

9.98 

334.40 

1.28 

338.90 

1.11 

25 

51.48 

•    •    •    • 

-1.4 

•      • 

10.62 

•    •    •    • 

335.90 

+1.23 

•    •    • 

339.48 

+1.08 

... 

Aug. 

28 

•    •    •    • 

50.94 

•      • 

-1.4 

•    •    •    • 

16.06 

349.93 

•    •    • 

+0.71 

344.68 

•  •  • 
+0.81 

Sept. 

4 

50.48 

1.4 

16.56 

351.36 

0.65 

346.26 

0.78 

11 

49.95 

-1.4 

17.04 

352.74 

+0.69 

346.81 

+0.76 

18 

49.35 

1.4 

17.48 

354.08 

0.53 

346.38 

0.72 

25 

48.68 

1.5 

17.89 

355.35 

0.47 

346.94 

0.69 

Oct. 

2 

47.96 

1.5 

18.27 

356.54 

0.41 

347.51 

0.66 

9 

47.18 

1.6 

18.61 

357.66 

0.36 

348.07 

0.64 

16 

46.36 

-1.6 

18.92 

358.68 

+0.30 

348.63 

+0.61 

23 

45.51 

1.6 

19.20 

359.60 

0.24 

349.20 

0.58 

30 

44.62 

1.7 

19.43 

0.41 

0.19 

349.76 

0.66 

Nov. 

6 

43.72 

1.7 

19.63 

1.09 

0.16 

350.32 

0.62 

13 

42.81 

1.8 

19.79 

1.64 

0.10 

350.88 

0.49 

20 

41.90 

-1.8 

19.90 

2.05 

+0.06 

351.44 

+0.46 

27 

41.01 

1.8 

19.98 

2.31 

.    +0.08 

362.00 

0.43 

Dec. 

4 

40.16 

1.9 

20.01 

2.40 

0.00 

352.56 

0.40 

11 

39.34 

1.9 

19.99 

2.34 

-0.03 

353.12 

0.37 

18 

38.59 

2.0 

19.93 

2.12 

0.06 

353.68 

0.34 

25 

37.91 

-2.0 

19.83 

1.74 

-0.06 

354.24 

+0.31 

32 

37.31 

-2.0 

19.69 

1.22 

-0.07 

354.80 

+0.28 

JUPITEE,  1919.  628 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  I. 

GREENWICH  MEAN  TIME. 


TnnaftofZcro 
MeridJan. 

Interval 

between 

SoooessiTe 

Tmuito. 

TnnaitofZero 
ICcrldfan. 

Interval 

between 

Bnooesslve 

Transits. 

Transit  of  Zero 
MerMiatt. 

Interval 

between 

SnooesBtve 

Transits. 

d    h     m 
Jan.       1    9  33.13 
3  10  45.18 
5  11  57.25 
7  13    9.34 
9  14  21.45 

h     m 
9  50.41 

d    h     m 
Apr.      18    0  31.45 
20    1  44.65 
22    2  57.86 
24    4  11.07 
26    5  24.30 

h     m 
9  50.64 

d    h     m 
Sept.     19  15  43.54 
21  16  56.44 
23  18    9.32 
25  19  22.19 
27  20  35.04 

h      m 
9  50.58 

11  16  33.57 
13  16  45.72 
15  17  67.89 
17  19  10.08 
19  20  22.29 

9  60.43 

28    6  37.53 

30    7  50.78 

May       2    9    4.03 

4  10  17.29 

6  11  30.56 

9  50.66 

29  21  47.88 

Oct.        1  23    0.70 

4    0  13.51 

6    1  26.30 

8    2  39.08 

9  60.56 

21  21  34.53 
23  22  46.79 
25  23  59.08 
28    1  11.40 
30    2  23.74 

9  60.46 

8  12  43.83 
10  13  57.11 
12  15  10.39 
14  16  23.68 
16  17  36.97 

9  60.66 

10    3  61.84 
12    6    4.58 
14    6  17.31 
16    7  30.02 
18    8  ^.71 

9  60.55 

Feb.      1    3  36.11 
3    4  48.51 
5    6    0.94 
7    7  13.39 
9    8  25.88 

9  60.48 

18  18  50.27 
20  20    3.58 
22  21  16.88 
24  22  30.19 
26  23  43.50 

9  60.66 

20    9  55.39 
22  11    8.06 
24  12  20.69 
26  13  33.32 
28  14  46.93 

9  60.53 

11    9  38.39 
13  10  50.93 
15  12    3.50 
17  13  16.10 
19  14  28.73 

9  60.51 

29    0  56.81 

31    2  10.13 

June       2    3  23.44 

4    4  36.76 

6    5  50.08 

9  60.66 

30  16  68.62 

Not.       1  17  11.09 

3  18  23.6  > 

6  19  36.18 

7  20  48.71 

9  60.51 

21  15  41.38 
23  16  54.05 
25  18    6.76 
27  19  19.49 
liar.       1  20  32.25 

9  60.64 

8    7    3.40 
10    8  16.72 
12    9  30.03 
14  10  43.35 
16  11  56.67 

9  60.66 

9  22    1.21 
11  23  13.70 
14    0  26.17 
16    1  38.62 
18    2  61.05 

9  50.50 

3  21  45.03 

5  22  57.84 

8    0  10.67 

10    1  23.53 

12    2  36.41 

9  60.66 

18  13    9.98 
20  14  28.30 
22  15  36.61 
24  16  49.91 
26  18    3.22 

9  60.66 

20    4    3.47 
22    5  16.86 
24    6  28.24 
26    7  40.60 
28    8  52.94 

9  60.48 

14    3  49.31 
16    5    2.23 
18    6  15.18 
20    7  28.15 
22    8  41.13 

9  60.69 

28  19  16.53 

30  20  29.83 

July       2  21  43.12 

4  22  56.42 

9  60.66 

30  10    6.27 

Dec.       2  11  17.58 

4  12  29.87 

6  13  42.14 

8  14  54.40 

9  60.46 

24    9  54.14 
26  11    7.16 
28  12  20.20 
30  13  33.26 
Apr.       1  14  46.33 

9  60.61 

Aug.      28  '  2  20.75 

30    3  33.80 

Sept.      1    4  46.83 

3    6  59.85 

9  60.61 

10  16    6.64 
12  17  18.86 
14  18  31.07 
16  19  43.26 
18  20  55.44 

0  60.44 

3  15  59.42 
5  17  12.53 
7  18  25.65 
9  19  38.78 
11  20  51.93 

9  60.62 

6  7  12.86 

7  8  25.86 
9    9  38.84 

11  10  51.81 
13  12    4.76 

9  60.60 

20  22    7.60 
22  23  19.74 
25    0  31.88 
27    1  44.00 
29    2  56.11 

9  60.43 

13  22    5.10 
15  23  18.27 

9  60.64 

16  13  17.70 

17  14  30.63 

9  60.68 

31    4    8.20 
33    5  20.29 

9  50.42 

JUPITER,  1919. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  II. 

GREENWICH  MEAN  TIME. 


Transit  of  Zero 
ItokUan. 

Intama 
BoooMilvo 

tlMMttS. 

TllBtttofZ«o 
IteidJtfL 

Intarral 

Mvom 

SooochIvo 

TeuisUi. 

TiinsitofZ«o 
lUridltti. 

Intirval 
Jbotwwn 
BuooimIvo 

d    h     m 
Jan.       1    9  54.72 
3  11  32.65 
5  13  10.60 
7  14  48.57 
9  16  26.55 

h     m 
9  55.59 

d    k     m 
Apr.      18  23  19.41 
21    0  58.50 
23    2  37.61 
25    4  16.73 
27    5  55.86 

h     m 
9  55.82 

d    h     m 
Sept.     19  21  85.65 
21  23    3.84 
24    0  42.62 
26    2  21.38 
28    4    0.12 

h     m 
9  55.76 

11  18    4.56 
13  19  42.58 
15  21  20.63 
ir  22  58.70 
SO    0  36.80 

9  55.61 

29    7  35.00 

May        1    9  14.14 

8  10  53.29 

5  12  32.45 

7  14  11.62 

9  55.83 

30    5  38.85 

Oct.        2    7  17.56 

4    8  56.26 

6  10  34.94 

8  12  13.61 

9  55.74 

22    2  14.92 
24    3  53.07 
26    5  81.24 
28    7    9.44 
30    8  47.67 

9  55.64 

9  15  50.79 
11  17  29.97 
13  19    9.16 
15  20  48.35 
17  22  27.54 

9  55.84 

10  13  52.26 
12  15  80.89 
14  17    9M 
16  18  48.10 
18  20  26.69 

9  55.72 

Feb.      1  10  25.98 
3  12    4.21 
5  13  42.52 
7  15  20.87 
9  16  59.24 

9  55.66 

90    0    6.74 
22    1  45.94 
24    3  25.15 
26    5    4.36 
28    6  43.57 

9  55.84 

20  22    5.85 
22  23  48  JO 

25    1  22.32 
27    3    0.84 
29    4  89.88 

9  55.71 

11  18  37.64 
13  20  16.08 
15  21  54.54 
17  28  88.02 
29    1  11.54 

9  55.69 

30    8  22.78 

June       1  10    1.99 

8  11  41.21 

5  13  20.42 

7  14  50.64 

9  55.84 

31    6  17.80 

Nov.       2    7  56.26 

4    9  84.70 

6  11  U.U 

8  12  51.58 

9  55.69 

22    2  60.08 
24    4  28.65 
26    6    7.25 
28    7  45.88 
Ifar.       2    9  24.53 

9  65.72 

9  16  S8.86 
11  18  18.«7 
13  19  57.29 
15  21  36.51 
17  23  15.72 

9  55.84 

10  14  29.91 
12  16    8.28 
14  17  46.63 
16  19  24.96 
18  21    3.28 

9  55.67 

4  11    3.21 

6  12  41.91 

8  14  20.64 

10  15  69.40 

12  17  88.17 

9  65.75 

20   0  54.93 
22    2  34.15 
24    4  13.36 
26    5  52.56 
28    7  31.77 

9  56.64 

• 

SO  22  41.57 
23    0  19.85 
25    1  58.16 
27    8  86.34 
29    5  14.56 

9  55.65 

14  19  16.97 
16  20  55.80 
18  22  34.64 
21    0  13.50 
23    1  52.39 

9  55.77 

30    9  10.97 

July        2  10  50.17 

4  12  29.36 

6  14    8.56 

9  55.84 

Dec.       1    6  52.77 

8  8  30.96 
5  10    9.12 
7  11  47.27 

9  13  25.40 

9  55.63 

25    3  31.29 
27    5  10.21 
29    6  49.15 
31    8  28.11 
Apr.       2  10    7.08 

9  55.79 

Aug.      28    3  17.42 

30    4  56.36 

Sept.      1    6  35.30 

3    8  14.21 

9  55.79 

11  15    3.52 
13  16  41.62 
15  18  19.70 
17  19  57.77 
19  21  35.82 

9  55.62 

4  11  46.07 

6  13  25.08 

8  15    4.10 

10  16  43.14 

12  18  22.19 

9  55.81 

6  9  53.12 

7  11  82.01 
9  13  10.88 

11  14  49.75 
13  16  28.60 

9  55.77 

21  23  13.85 
24    0  51.87 
26    2  29.88 
28    4    7.87 
30    5  45.85 

9  55.60 

*14  20    1.25 
16  21  40.32 

9  55.82 

15  18    7.48 
17  19  46.25 

9  55.76 

82    7  23.82 
34    9    1.78 

9  55.59 

59340.1919 40 
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SATELLITES  OF  JUPITER,  1919. 


South 


North 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION, JANUARY  1, 1919,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AND  ELOS- 
GATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF  TEEH 
MINOR  AXES, 

In  the  above  diagram  the  central  ellipse  represents  the  disk  of  Jupiter,  mud  the  inner  orbit  u 
that  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites,  pages  631-^L 
Jupiter  is  represented  by  a  light  diak,  0»  ^^  ^^^  center  of  the  page,  and  the  leliitive  pontkuM  d 
the  satellites  at  the  Greenwich  time  stated  above  the  diagrams  are  indicated  by  dots.    The  des- 
ignation of  each  satellite  is  shown  by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according 
as  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  tb« 
motion  being  always  toward  the  numeral.    In  constructing  the  diagrams  the  latitudes  of  tli« 
satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to  be  at  nmAj 
the  same  distance  from  the  planet,  when  they  are  placed  one  above  the  other,  acoocding  to  their 
apparent  latitudes.    If,  at  the  epoch  of  any  configuration,  one  or  more  satdlites  ue  piojectid 
on  the  disk  of  the.  planet,  that  phenomenon  is  indicated  by  a  light  disk,  0>  ^t  the  left-hand  ode 
of  the  page;  and  if  any  satellites  are  invisible  on  account  of  being  occulted  behind  the  diik  d 
the  planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  #,  at  tb» 
right-hand  side  of  the  page.    In  both  cases  the  annexed  numerals  serve  to  point  oat  wfakk 
satellites  are  thus  rendered  invisible. 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 
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d  h  m  8 

d 

d  b  m  8 

d 

I. 

1  18  28  35.946 

-  1.769  860  4^ 

V.  0  11  57  27.635 

-  0.488 

II. 

3  13  17  53.736 

-  3.554  094  17 

VI. 

-^206.00 

III. 

7  3  59  35.856 

-  7.166  387  22 

VII. 

-276.«7 

IV. 

16  18  5  6.916 

-16.753  552  27 

SATELLITES  OF  JUPITER,  1919. 
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SATELLITE  V. 
GREENWICH  MEAN  TIME   OF  EVERY  TWENTIETH  GREATEST  ELONGATION, 


d   h 

d 

h 

d   h 

d 

h 

Jan. 

1  20.6 
11  19.7 

E. 
E. 

Apr. 

1 

12.7  E. 

... 

Jan.   1  14.6  W. 
11  13.7  W. 

Apr.  1 

•  • 

6.7  W. 

... 

Zl    18.7 

E. 

Nov. 

1 

19.2  E. 

21  12.8  W. 

Nov.  1 

13.3  W. 

31  17.8 

E. 

11 

18.4  E. 

31  11.9  W. 

11 

12.4  W. 

Feb. 

10  17.0 

E. 

21 

17.5  E. 

Feb.  10  11.0  W. 

21 

11.5  W. 

20  16.1 

E. 

Dec. 

1 

16.6  E. 

20  10.1  W. 

Dec.  1 

10.6  W. 

Mar. 

2  15.2 

E. 

11 

15.7  E. 

Mar.  2  9.2  W. 

11 

9.7  W. 

12  14.4 

E. 

21 

14.8  E. 

12   8.4  W. 

21 

8.8  W. 

22  13.5 

E. 

31 

13.9  E. 

22   7.6  W. 

31 

7.9  W. 

GREENWICH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 

h   m 

d 

h   m 

d 

h  m 

d 

h  m 

Jan.   1 

3  27.2 

Mar.  23 

12  13.9 

June  12 

23  1.9 

Oct.  13 

3  31.4 

2 

21  53.2 

25 

6  42.7 

14 

17  32.2 

14 

22  0.5 

4 

16  19.1 

27 

1  11.5 

16 

12  2.5 

16 

16  29.5 

6 

10  45.0 

28 

19  40.4 

18 

6  32.9 

18 

10  58.5 

8 

5  10.9 

30 

14  9.3 

20 

1  3.2 

20 

5  27.4 

9 

23  37.0 

Apr.  1 

8  38.4 

21 

19  33.5 

21 

23  56.2 

U 

18  3.0 

3 

3  7.3 

23 

14  3.9 

23 

18  25.0 

13 

12  29.0 

4 

21  36.5 

25 

8  34.2 

25 

12  53.8 

15 

6  55.1 

6 

16  5.6 

•  • 

27 

7  22.5 

17 

1  21.2 

8 

10  34.9 

•  • 

29 

1  51.1 

18 

19  47.4 

10 

5  4.1 

•  • 

30 

20  19.7 

20 

14  13.6 

11 

23  33.5 

•  • 

Nov.  1 

14  48.3 

22 

8  39.8 

13 

18  2.8 

Aug.  13 

22  42.2 

3 

9  16.8 

24 

3  6.2 

15 

12  32.3 

15 

17  12.3 

5 

3  45.2 

25 

21  32.5 

17 

7  1.7 

17 

11  42.4 

6 

22  13.6 

27 

15  59.0 

19 

1  31.3 

19 

6  12.5 

8 

16  41.9 

29 

10  25.4 

20 

20  0.8 

21 

0  42.5 

10 

11  10.1 

31 

4  52.0 

22 

14  30.5 

22 

19  12.6 

12 

5  38.3 

Feb.  1 

23  18.6 

24 

9  0.1 

24 

13  42.6 

14 

0  6.4 

3 

17  45.3 

26 

3  29.8 

26 

8  T2.6 

15 

18  34.5 

6 

12  12.0 

27 

21  59.5 

28 

2  42.6 

17 

13  2.5 

7 

6  38.9 

29 

16  29.3 

29 

21  12.5 

19 

7  30.5 

9 

1  5.7 

May  1 

10  59.0 

31 

15  42.5 

21 

1  58.3 

10 

19  32.7 

3 

5  28.9 

Sept.  2 

10  12.3 

22 

20  26.1 

12 

13  59.7 

4 

23  58.7 

4 

4  42.2 

24 

14  53.9 

14 

8  26.9 

6 

18  28.7 

5 

23  12.1 

26 

9  21.5 

16 

2  54.1 

8 

12  58.6 

7 

17  41.9 

28 

3  49.1 

17 

21  21.4 

10 

7  28.6 

9 

12  11.7 

29 

22  16.7 

19 

15  48.7 

12 

1  58.5 

11 

6  41.5 

Dec.  1 

16  44.1 

21 

10  16.1 

13 

20  28.6 

13 

1  11.2 

3 

11  11.6 

23 

4  43.6 

15 

14  58.6 

14 

19  40.9 

5 

5  38.9 

24 

23  11.2 

17 

9  28.7 

16 

14  10.6 

7 

0  6.2 

26 

17  38.8 

19 

3  58.8 

18 

8  40.2 

8 

18  33.3 

28 

12  6.6 

20 

22  28.9 

20 

3  9.9 

10 

13  0.5 

Mar.  2 

6  34.4 

22 

16  59.0 

21 

21  39.4 

12 

7  27.5 

4 

1  2.3 

24 

11  29.2 

23 

16  8.9 

14 

1  54.5 

5 

19  30.2 

26 

5  59.3 

25 

10  38.5 

15 

20  21.4 

7 

13  58.3 

28 

0  29.6 

27 

5  8.0 

17 

14  48.3 

9 

8  26.4 

29 

18  59.7 

28 

23  37.4 

19 

9  15.1 

11 

2  64.7 

31 

13  30.0 

30 

18  6.8 

21 

3  41.9 

12 

21  22.8 

June  2 

8  0.2 

Oct.  2 

12  36.1 

22 

22  8.5 

14 

15  51.2 

4 

2  30.5 

4 

7  5.5 

24 

16  35.2 

16 

10  19.6 

5 

21  0.7 

6 

1  34.7 

26 

11  1.7 

18 

4  48.2 

7 

15  31.0 

7 

20  4.0 

28 

5  28.2 

19 

23  16.6 

9 

10  1.3 

9 

14  33.1 

29 

23  54.6 

21 

17  45.3 

11 

4  31.6 

11 

9  2.3 

31 

18  21.1 
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GREENWICH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  II. 


d 

h  m 

d 

h  m 

d 

h  m 

d 

h  B 

Jan.   0 

1  13.0 

Mar.  22 

16  16.6 

June  12 

11  26.8 

Oct.  15 

0  43. 

8 

14  19.4 

26 

5  33.5 

16 

0  51.2 

18 

14  4. 

7 

3  26.0 

29 

18  51.0 

19 

14  16.0 

22 

8  24. 

10 

16  32.6 

Anr.  2 

8  9.0 

23 

3  40.7 

25 

16  45. 

14 

5  39.4 

5 

21  27.5 

26 

17  5.9 

29 

6  4. 

17 

18  46.5 

9 

10  46.4 

•  •  .  .  . 

Nov.  1 

19  23. 

21 

7  53.9 

13 

0  5.8 

Aug.  15 

13  1.1 

5 

8  42. 

24 

21  1.6 

16 

13  25.6 

19 

2  25.9 

8 

22  0. 

28 

10  9.8 

20 

2  45.8 

22 

15  51.4 

12 

U  17. 

81 

23  18.3 

23 

16  6.4 

26 

5  16.0 

16 

0  35. 

Feb.  4 

12  27.3 

27 

5  27.4 

29 

18  41.3 

19 

13  51. 

8 

1  36.9 

30 

18  48.7 

Sept.  2 

8  5.5 

23 

8  7. 

11 

14  47.1 

May  4 

8  10.4 

5 

21  30.5 

26 

18  22. 

15 

3  57.7 

7 

2132.4 

9 

10  54.4 

30 

5  37. 

18 

17  9.0 

11 

10  54.7 

18 

0  19.0 

Dec.  8 

18  51. 

22 

6  20.8 

15 

0  17.3 

16 

13  42.4 

7 

8  4. 

25 

19  33.3 

18 

13  40.1 

20 

8  6.5 

10 

21  17. 

Mar.   1 

8  46.2 

22 

3  3.3 

23 

16  29.4 

14 

10  29. 

4 

21  59.8 

25 

16  26.6 

27 

5  53.0 

17 

28  41. 

8 

11  14.0 

29 

5  50.3 

30 

19  15.3 

21 

12  52. 

12 

0  28.8 

June  1 

19  14.0 

Oct.  4 

8  38.3 

25 

2  2 

15 

18  44.2 

5 

8  38.1 

7 

22  0.0 

2a 

15  13. 

19 

3  0.1 

8 

22  2.2 

11 

11  22.1 

32 

4  22 

SATELLITE  III. 


.1! 


Jan. 


Feb. 


Mar. 


d 

6 

13 

21 

28 

4 

11 
18 
25 
4 
12 

19 
26 


h     m 
17  41.0 

20  56.6 

0  14.2 
8  35.1 
6  59.8 

10  29.2 
14  2.5 
17  40.5 

21  23.1 

1  10.5 


5 
9 


3.3 
0.5 


d 

Apr.    2 

9 

16 

24 

May    1 

8 

15 

22 

29 

June    6 

13 
20 


h 

13 

17 

21 

1 

5 

0 
14 
18 
23 

8 


2.5 

7.7 

16.2 

27.5 

41.8 

59.2 
19.0 
41.2 

4.4 
28.8 


7  54.1 
12  20.3 


Aug.  17 

24 
31 
Sept.  7 
14 
21 

29 
Oct.     6 


m 


0    3.0 


4 

8 

13 

17 

21 


29.0 
54.4 
17.6 
38.9 
58.2 


2  15.6 
6  31.3 


SATELLITE  IV. 


d 

Oct.  IB 

20 

27 

Nov.    8 

U 

18 
25 

Dec.    t 

9 

16 

24 
31 


d 

h   m 

d 

h   m 

d 

h  m 

d 

Jan.  14 

1  17.5 

Apr.  7 

10  36.6 

.  . 

Oct.  26 

30 

15  43.5 

24 

5  35.7 

Aug.  20 

4  35.3 

Nov.  12 

Feb.  16 

6  56.8 

May  11 

1  12.5 

S^t.  6 

1  2.3 

28 

Mar.  4 

23  10.4 

27 

21  17.9 

22 

21  10.4 

Dec.  15 

21 

16  25.5 

June  13 

17  44.2 

Oct.  9 

16  49.6 

82 

SATELLITES  OF  JUPITER,  1919. 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 

FOR  GREENWICH  MEAN  NOON. 


629 


DfttA. 

«vr"«jiii>. 

^vi  hup. 

Dat«. 

«vr^jiip. 

^VI-^up. 

Date. 

ttvi    ^Jnp. 

^VI       ^JUptr 

m 

8 

/ 

m 

8 

/ 

m 

8 

/ 

Jan. 

1 

-1 

34 

^32.7 

Apr.  11 

+3 

18 

+11.4 

Sept.  27 

—1 

49 

-15.4 

5 

1 

9 

32.6 

15 

3 

7 

12.9 

Oct.     1 

39 

15.1 

9 

0 

44 

32.3 

19 

2 

55 

14.2 

5 

28 

14.7 

13 

-0 

20 

31.7 

23 

2 

41 

15.2 

9 

16 

14.2 

17 

+0 

5 

30.8 

27 

2 

26 

16.1 

13 

3 

13.7 

21 

+0 

80 

-29.7 

May     1 

+2 

9 

+16.7 

17 

-0 

50 

-13.1 

25 

0 

53 

28.3 

5 

1 

51 

17.1 

21 

0 

36 

12.5 

29 

1 

16 

26.7 

9 

1 

32 

17.2 

25 

0 

21 

11.8 

Feb. 

2 

1 

38 

24.9 

13 

1 

12 

17.0 

29 

-0 

6 

11.0 

6 

1 

58 

23.0 

17 

0 

51 

16.6 

Nov.    2 

+0 

10 

10.2 

10 

+2 

16 

-20.9 

21 

+0 

30 

+16.0 

6 

+0 

26 

-  9.3 

14 

2 

33 

18.7 

25 

+0 

9 

15.1 

10 

0 

42 

8.4 

18 

2 

49 

16.5 

29 

-0 

12 

14.0 

14 

0 

59 

7.4 

22 

3 

2 

14.1 

June    2 

0 

32 

12.7 

18 

1 

16 

6.4 

26 

3 

14 

11.8 

6 

0 

51 

11.3 

22 

1 

88 

5.3 

Mar. 

2 

+3 

24 

-  9.4 

10 

-1 

10 

+  9.6 

26 

+1 

50 

-  4.2 

6 

3 

32 

7.0 

14 

-1 

27 

+  8.0 

30 

2 

7 

3.0 

10 

3 

37 

4.7 

• 

.  • 

... 

Dec.    4 

2 

23 

1.8 

14 

3 

41 

2.4 

Aug.  30 

-2 

44 

-15.1 

8 

2 

38 

-  0.5 

18 

3 

44 

-  0.2 

Sept.   3 

2 

89 

15.4 

12 

2 

52 

+  0.9 

22 

+3 

44 

4^  2.0 

7 

-2 

32 

-15.6 

16 

+3 

5 

+  2.3 

26 

3 

42 

4.1 

11 

2 

25 

15.8 

20 

3 

17 

3.7 

30 

3 

39 

6.1 

15 

2 

17 

15.8 

24 

3 

26 

5.1 

Apr. 

3 

3 

34 

8.0 

19 

2 

9 

15.7 

28 

3 

32 

6.5 

7 

+3 

26 

4-  9.8 

23 

-1 

59 

-15.6 

32 

+3 

36 

+  7.9 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VH. 


Date. 

«VII~«Jttp. 

3vu '  ^Jttp. 

Date. 

avir"«Jap. 

5vii~5jiip. 

Date. 

«vir"0^up. 

^DT^Jupw 

m 

8 

/ 

m 

8 

/ 

m 

8 

/ 

Jan. 

1 

+2 

5 

+17.2 

Apr.  11 

-3 

51 

+22.8 

Sept.  27 

+2 

39 

+  8.3 

. 

•  5 

1 

44 

19.9 

15 

3 

49 

21.3 

Oct.    1 

2 

34 

10.0 

9 

1 

21 

22.3 

19 

3 

46 

19.8 

5 

2 

28 

11.7 

13 

0 

to 

24.6 

23 

3 

42 

18.1 

9 

2 

21 

13.6 

17 

0 

34 

.26.7 

27 

8 

37 

16.3 

13 

2 

14 

15.2 

21 

+0 

10 

+28.6 

May     1 

-3 

31 

+14.5 

17 

+2 

6 

+17.0 

25 

-0 

14 

30.3 

5 

8 

24 

12.6 

21 

1 

57 

18.8 

29 

0 

38 

31.7 

9 

3 

16 

10.5 

25 

1 

47 

20.6 

Feb. 

2 

1 

1 

32.9 

13 

3 

7 

8.4 

29 

1 

36 

22.3 

6 

1 

23 

33.8 

17 

2 

57 

6.3 

Nov.    2 

1 

24 

24.0 

10 

-1 

44 

+34.5 

21 

-2 

45 

+  4.1 

6 

+1 

11 

+25.6 

14 

2 

4 

35.0 

25 

2 

32 

+  1.8 

10 

0 

58 

27.2 

*. 

18 

2 

22 

36.1 

29 

2 

19 

-  0.4 

14 

0 

43 

28.6 

22 

2 

38 

35.1 

June •  2 

2 

4 

2.6 

18 

0 

28 

29.9 

26 

2 

53 

34.8 

6 

1 

48 

4.7 

22 

+0 

12 

31.1 

Mar. 

2 

-3 

6 

+34.2 

10 

-1 

30 

-  6.8 

26 

-0 

5 

+32.1 

6 

3 

17 

33.6 

14 

-1 

13 

-  8.7 

30 

0 

22 

33.0 

10 

3 

26 

32.7 

. 

.  • 

•     •     • 

Dec.    4 

0 

39 

33.8 

14 

3 

34 

31.8 

Aug.  30 

+2 

53 

-  3.6 

8 

0 

57 

34.4 

18 

3 

40 

30.7 

Sept.   3 

2 

54 

1.8 

12 

1 

15 

34.9 

22 

-3 

45 

+29.5 

7 

+2 

53 

-  0.1 

16 

-1 

32 

+35.2 

26 

3 

49 

28.3 

11 

2 

52 

+  1.6 

20 

1 

50 

35.8 

30 

3 

51 

27.0 

15 

2 

50 

3.3 

24 

2 

7 

35.2 

Apr. 

3 

3 

52 

25.7 

19 

2 

47 

5.0 

28 

2 

24 

35.0 

7 

-3 

52 

+24.3 

23 

+2 

48 

+  6.7 

32 

-2 

41 

+34.5. 

630 


SATELLITES  OF  JUPITER,  1919. 


QSEENWICH  MEAN  TIME. 


JANXIAEY. 


d  h  m 

d  h  m 

d  h  m 

d  h  m 

1  218.3 

I.  Ec.  D. 

9  132 

I.  Sh.  1. 

17  12  23 

IlI.»Tr.  E. 

88  2  4 

I.  Sh.  E. 

435 

I.  Oc.  R. 

336 

I.  Tr.  E. 

14  1 

Ill.^Sh.  E. 

20  25 

I.»Oc.  D. 

18  5 

II.*Tr.  I. 

3  47 

I.  Sh.  E. 

17  26 

n.*Oc.  D. 

23  16.6 

I.  Ec.  R 

18  5 

n.*Sh.  I. 

22  29 

I  .♦Oc.  D. 

20  55.3 

n.^Ec.  R. 

20  47 

n.*Tr.  E. 

2131 

I.«Tr.  I. 

88  14  1 

n.^Tr.  L 

20  48 

ll.*Sh.  E. 

10  0  57.8 

I.  Ec.  R. 

2155 

I.^Sh.  I. 

15  15 

n.^SLL 

23  37 

I.*Tr.  I. 

556 

III.  Tr.  I. 

23  45 

I.  Tr.  E. 

16  43 

n.^Tr.  E. 

23  38 

I.*Rh.  I. 

6  49 

III.  Sh.  I. 

17  42 

I.*rr.L 

9  6 

III.  Tr.  E. 

18  010 

I.  Sh.  E. 

17  58 

n.^Sh  E. 

8  152 

I.  Tr.  E. 

10  1 

ni.  Sh.  E. 

18  39 

I.^Oc.  D. 

18  18 

I.«SLL 

153 

I.  Sh.  E. 

1512 

11  .♦Oc.  D. 

21  21.5 

I.*Ec.  R. 

19  56 

I.«Tr.  E 

2045 

I.*Oc.  D. 

18  20.5 

11. ♦Ec.  R. 

20  33 

I.»Sh.  E. 

23  2.9 

I.»Ec.  R. 

19  47 

I.^Tr.  I. 

19  1143 

II.«Tr.  I. 

20  1 

I.^Sh.  I. 

12  38 

Il.^Sh.  I. 

87  14  51 

I.«Oc.  D. 

8  2  41 

III.  Tr.  I. 

22  1 

I.^Tr.  E. 

14  26 

II.^Tr.  E. 

17  45.5 

L^EcB. 

250 

III.  Sh.  I. 

2216 

I.^Sh.  E. 

15  21 

Il.^Sh.  E. 

5  51 

III.  Tr.  E. 

15  57 

I.^Tr.  I. 

88  2  0 

ITT.  Oc.  D. 

6  1 

III.  Sh.  E. 

U16  55 

I.*Oc.  D. 

16  24 

I.»Sh.  I. 

7  49.9 

UI.  EcB. 

12  59 

II.»Oc.  D. 

19  26.5 

I.«Ec.  R. 

1811 

I.«Tr.  E. 

849 

n.  Oc.  D. 

15  45.7 

II.»Ec.  R. 

18  38 

I.»Sh.  E. 

12  8 

I.«Tr.  L 

18  3 

I.*Tr.  I. 

18  927 

n.  Tr.  I. 

12  47 

I.»Sh.L 

18  6 

I.*Sh.  I. 

10  0 

n.  Sh.  I. 

80  13  6 

I.»Oc.  D. 

12  47.7 

n.*Ec.  R. 

2018 

I.*Tr.  E. 

12  9 

ll.^Tr.  E. 

15  50.3 

I.^Ec.  R. 

14  23 

I.«Tr.  E. 

20  21 

I.»Sh.  E. 

12  43 
1413 

Il.^Sh.  E. 
I.^Tr.  I. 

22  39 

in.*Oc.  D. 

15  1 

I.«8h.E. 

41511 

I.»Oc.  D. 

14  29 

I.^Sh.  I. 

81  3  48.9 

III.  Ec.  R. 

88  917 

I.  Oc.  D. 

17  31.6 

I  .♦Ec.  R. 

16  27 

I.^Tr.  E. 

633 

II.  Oc.  D. 

12  14.2 

I.*Ec-  B. 

16  44 

I.^Sh.  E. 

10  12.8 

II.  Ec.  R. 

5  712 

n.  Tr.  I. 

10  23 

I.  Tr.  I. 

80  311 

n.  Tr.  L 

723 

II.  Sh.  I. 

18  1121 

I.^Oc.  D. 

10  52 

I.^Sh.  I. 

434 

U.  Sh.L 

954 

11.  Tr.  E. 

13  55.2 

I.^Ec.  R. 

12  38 

I.«Tr.  E. 

553 

n.  Tr.  E. 

10  6 

II.  Sh.  E. 

19  21 

Ill.^Oc.  D. 

13  7 

I.^Sh.  E. 

635 

I.  Tr.L 

12  29 

I.*Tr.  I. 

23  48.6 

III.  Ec.  R. 

715 

I.  Sh.L 

12  35 

I.»Sh.  I. 

88  732 

I.  Oc.  D. 

718 

n.  SIlE. 

14  44 

I.*Tr.  E. 

U  012 

TV.  Oc.  D. 

7  51 

IV.  Tr.  I. 

849 

I.  Tr.K. 

14  50 

I.»Sh.  E. 

223 

IV.  Oc.  R. 

10  4 

IV.  Tr.  E. 

930 

I.  SIlE. 

17  37 

IV.«Tr.  I. 

8  8.6 

IV.  Ec.  D. 

10  19.0 

I.  Ec.  R. 

14  37 

iy.«OcD. 

18  84 

IV.*Sh.  I. 

419 

II.  Oc.  D. 

12  32 

IV.«Sh.  I. 

16  50 

IV.«Oc.B. 

19  49 

IV.*Tr.  E. 

5  29.0 

IV.  Ec.  R. 

15  1 

IV.«Sh.  E. 

21  9.3 

rv.^Ec-  D. 

2049 

IV.»Sh.  E. 

7  37.9 

II.  Ec.  R. 

23  43.6 

IV.  BcE. 

8  39 

I.  Tr.  L 

88  0  52 

II.  Tr.  I. 

6  9  37 

I.  Oc.  D. 

858 

I.  Sh.  I. 

157 

U.  Sh.  L 

81  3  44 

I.  Oc.  D. 

12  0.3 

I.*Ec.  R. 

10  53 

I.«Tr.  E. 

335 

n.  Tr.  E. 

6  43.1 

I.  Ec.  B. 

16  6 

lU.*Oc.  D. 

1113 

I.^Sh.  E. 

440 

n.  Sh.  E. 

15  55 

III.«Tr.  L 

19  48.6 

III.»Ec.  R. 

4  49 

I.  Tr.  I. 

18  48 

in.«Sh.L 

15  5  47 

I.  Oc.  D. 

5  21 

I.  Sh.  I. 

19  5 

in.«Tr.  E 

7  2  6 

II.  Oc.  D. 

8  23.0 

I.  Ec.  R. 

7  4 

I.  Tr.  E. 

2158 

n.  Oc.  D. 

5  3.1 

II.  Ec.  R. 

22  35 

II.*Tr.  I. 

736 

I.  Sh.  E. 

22  2 

in.  Sh.  E. 

655 

I.  Tr.  I. 

2319 

n.  Sh.  I. 

7  3 

I.  Sh.  I. 

84  158 

I.  Oc.  D. 

4 

910 

I.  Tr.  E. 

16  118 

II.  Tr.  E. 

4  47.9 

I.  Ec.  R. 

918 

I.  Sh.  E. 

2  3 

II.  Sh.  E. 

12  33 

III.^Tr.  I. 

3  5 

I.  Tr.  I. 

14  48 

Ill.^Sh.  I. 

8  4  3 

I.  Oc.  D. 

326 

I.  Sh.  I. 

15  42 

III.^Tr.  E. 

6  29.0 

I.  Ec.  R. 

519 

I.  Tr.  E. 

18  2 

Ill.^Sh.  E. 

20  20 

II.*Tr.  I. 

5  41 

I.  Sh.  E. 

19  41 

II.^Oc.  D. 

20  42 

II.*Sh.  I. 

2316 

I.  Tr.  I. 

23  2 

II.*Tr.  E. 

17  013 

I.  Oc.  D. 

23  30.2 

II.  Ec.  R. 

23  25 

II.*Sh.  E. 

2  52.7 
914 

I.  Ec.  R. 
III.  Tr.  I. 

23  49 

I.  Sh.  I. 

9  121 

I.  Tr.  I. 

10  49 

Ill.^Sh.  I. 

86  130 

I.  Tr.  E. 

NoTE.^I.  denotes  ingress;  E.,  efress;  D.,  dissppearance;  R..  reapp«arance:  Ec.,  ed^M;  Oe.. 
Tr.,  tnuasit  of  the  satellite;  Sh.,  transit  ot  the  shadow .  ^VVsSbU  afc  Washinctoo. 
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GREENWICH  MEAN  TIME. 


JANUABY. 


Phaaea  ofihe  Edipaea  cfihe  SateUiteafor  an  Inverting  Teleaeope. 


I. 


HI. 


r 


II. 


IV. 


* 
r 


Configurationa  at  1&^  IS'^for  an  JnnerHng  Tdeacope. 


1 

02-  1* 

3- 

4- 

2 

2*        -1    O       3- 

4* 

3 

3-          OS 

4- 

4| 

3*                       O 

2«4« 

•!• 

5 

4- 

•3         2-  !•  O 

6 

4-  -2        O 

•1 

•3« 

o 


2  -3 


8 


O  2-1* 


9 


131 


1    o 


lol 

•4 

3*      O  !• 

•29 

11 

•4 

3- 

•Ol 

2- 

12  Ol- 

1 

2-    O 

•2VO^ 


14 


1*       O         ^    '3 


15 


O    «"i 


•4 


16 


2-     -1      O 


17 


3* -02  1- 


18 

3* 

•lO            2* 

4* 

19|Ol* 

•3 

2*  O 

4* 

20 

•2     -3   0-1 

4* 

211 

1-    O     4  '3 

22 1 

4-  O     T 

•3 

23 

4* 

2- 1-         O               3- 

24 

4* 

/O    1- 

25 

4* 

3- 

•1    O              -2 

26  02- 

•4 

•3 

01- 

27  I 


•2  -3        O 


28 


29 


30 


81|03« 


1-    O     -2  -3 


O.    '12 


2-r 


o 

•2    O 


SA 


OP  JUPITEK,  191». 
MEAN  TIME. 


a   h  n 

d     kM 

4      hB 

d    h  w 

1    1   1 

I.  Tr.  I. 

•  18  42 

n."T*.  I. 

17    117 

1.  Tr.  E. 

WIS    6 

n  ."Oe 

144 

I.  Sh.1. 

20  30 

n.«sh.  I. 

162 

II.  Sh.  B. 

18  13 

I  .*(k 

2   6.2 

n.  EC.B. 

2116 

.Tr.  I. 

217 

I.  Sh.B. 

1916 

in.*Oe 

315 

I.  Tt.  E. 

2124 

I  .  Tr.  E. 

2013 

I.»Oc.  D. 

1919 

.•Ti. 

359 

I.  Sh.E. 

22   7 

.8h.I. 

23  31.7 

I.  Ec.  R. 

SO  28 

.EL 

2211 

I.  Oc.  D. 

2314 

II.  Sh.  E. 

20  35.8 

m.  Ec 

23  29 

I.  Tr.  E. 

1618  27 

in.»oc.  D. 

2133 

.  Tr. 

S   111.9 

-Ec.R. 

15  38 

III.-Oc.  R. 

22  40 

.  EL 

1«20 

1  .Tr.  I. 

10   0  22 

I.  Sh.  E. 

15  48 

I  .-Oc.  D. 

23    8.1 

n  Ec 

17  63 

I  .•Sh.I. 

18  25 

I.«Oc.  D. 

16  35.8 

II  .•£€.  D. 

23  64.5 

m:^ 

19   2 

n.Tr.  E. 

2136.2 

I.  Ec.  R 

17  30 

.Tr.  I. 

19  2g 

.•T».  I. 

18  31 

.•Sh.  I. 

Ml«31 

Llfc 

2013 

.•SIlI. 

11    8  51 

m.  Oc.  D. 

19  44 

.Tr.  E. 

19  56.1 

20  se 

n.-sh.  E. 

18   5 

I  I.»Oc.  E. 

IB  53.7 

n  ."Ec.  R. 

2142 

.Tr.  E. 

12  36.6 

in.'Ec.  D. 

20  32.9 

II.^Ec.  R. 

17  12  47 

n*ft. 

22  27 

.  GOlS. 

13  r 

n."Oc.  D. 

2046 

I.  Sh.  E. 

13  47 

i.*rr. 

16  42 

.Tt.  I. 

14  M 

i*a. 

a  16  37 

I.-Oc.  D. 

15  62.6 

in.'Ec.  R. 

IB  14  41 

I.^Oc.  D. 

15    « 

n-flk 

1940.8 

I.'Ec.  R. 

16  36 

.•Sh.1. 

18    0.6 

I.^Ec.  R. 

15  29 

n.*ft. 

17  66 

.-ft.  E. 

16    1 

ITt. 

4   624 

n  .  Oc.  D. 

17  67.8 

n.»Ec.  a 

10  10  IB 

n.  Tr.  I. 

17    9 

i-a 

11    7 

I  .•Oc.  D. 

18  51 

.•Sh.E. 

1157 

.•Tr.  I. 

17  60 

II.*fL 

U60.9 

n  .•Ec.  E. 

12  28 

n.'Sh.  I. 

13  54 

.Tr.  I. 

U12  62 

I.-Oc.  D. 

12  69 

.•Sh.1. 

M10&9 

I  Oc 

14  41 

.•8I1.I. 

16   5.0 

I.»Ec.  R. 

13   1 

I  .•Tr.  E. 

14  2S.1 

l."Bt 

16  22.7 

I  .-Ec.  R. 

1411 

-Tr.  E. 

16   9 

.Tr.  E. 

U    761 

II.  Tr.    . 

1512 

Il.^Sh.  E. 

16  se 

I.«Sh.  E. 

960 
10   0 

II.  Sh.    . 
.  Tr.    . 

1614 

I.^Sh.  E. 

SU   4 

I.«Oc.  D. 

10  36 

I  .  Tr.  E. 

SI    B   8 

I.  Oc.  D. 

14   9.6 

I.'Ec.  R. 

11  5 

12  23 

.  Sh.    . 
.Tr.  E. 

12  20.5 

I.rEcR. 

e   631 

I  .  Tr.  I. 

12  34 

n.»8h.  E. 

aa  228 

m.  Tr.    . 

712 

I  .Sh.1. 

1319 

.•Sh-E. 

5  0 

II.  Oc.  D. 

813 

n.  Tr.  E. 

6  37 

III.  TV.  E. 

8  21 

.  Tr.  I. 

M    719 

I.  Oc.  D. 

625 

I.  -ft.    . 

910 

.  Sh.  I. 

10  33.0 

I.  Ec.  R. 

646 

m.  Sh.    . 

956 

I  .  8h.  E. 

22  52 

III.  Tr.  I. 

728 

I.  Sh.    . 

10  36 

I.  Tr.  E. 

I.  Tr.  E. 

1125 

I.»Sh.E. 

U    2    1 

ni.  Tr.  B. 

B43 

I.  Sh.£. 

2  37 

II.  Oc.  D. 

9  60.4 

II.  Ec.  R. 

7   5  31 

I.  Oc.  D. 

2  46 

m.  Sh.  I. 

10   2 

ni.  Sh.  E. 

8  38.6 

I.  Ec.  R. 

436 

.Tr.  I. 

19  22 

III.Tr.  I. 

533 

.  Sh.  I. 

S8    S36 

I.  Oc.  D. 

22  31 

rir.  Tr.  E. 

6   2 

11  .  Sh.  E. 

«68.3 

I.  Ec.R. 

22  41 

IV.  Tr.  I. 

660 

.  Tr.  E. 

23  32 

II.  Tr.  I. 

22  47 

III.  Sh.  I. 

715.3 

I  .  Ec.  R. 

748 

.  Sh.  E. 

M   058 

I.  Tr.    . 

•   016 

II.  Oc.  D. 

146 

I  .  Sh.    . 

0  67 

IV.  Tr.  E. 

16   116 

I.  Oc.  D. 

167 

.  Sh.    . 

2   2 

III.  Sh.  E. 

5   2.S 

I.  Ec.  R. 

214 

n.  Ti.  E. 

2  48 

I.  Tr.  I. 

648 

IV.  Oc.  D. 

3   6 

.  -n.  E. 

3  39 

I.  Sh.1. 

8   « 

IV.  Oc.  R. 

411 

.  Sh.  E. 

4  40.2 

11.  Ec.  R. 

16  11.0 

IV.»Ec.  D. 

430 

I  .  Sh.  E, 

5   2 

I.  Tr.  E. 

17  67.8 

IV 'Ec.  R. 

14  22 

IV.Tr.  I. 

S53 

I.  Sh.  E. 

31    6 

n.  Tr.  I. 

16  44 

IV.Tr.  E. 

«31 

rv.  Sh.  I. 

23   3 

.Tt.1. 

22   3 

I.  Oc.  D. 

912 

IV.  Sh.  E. 

23   8 

I  .  8h.  I. 

23  68 

I.  Oc.  D. 

23  48 

I  .  Tr.  E. 

IS   0  31 
127.3 

IV.  Sh.  I. 
I.  Ec.  R. 

I     3    7.3 

I.  Ec.  R. 

17   0   2 

I.  Sh.  I. 

323 

IV.  Sh.  E. 
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APRIL. 

d    h  m 

d   b  m 

d    h  m 

d    h  a 

1    730 

I.  Oc.  D. 

9  1010 

I.  Sh.  E. 

17    5  54 

I.  Oc.  D. 

M    946 

n.  Tr.L 

11    6.5 

I.  EC.R. 

14  40.6 

II.*Ec.  R. 

9  25.5 

I.  Ec.R 

1210 

n.  6h.L 

15  30 

III.*Oc.  D. 

18  30 

n.*Tr.  E. 

8    444 

I.  Tr.  I. 

18  46 

III.  Oc.  R. 

18   3   6 

I.  Tr.  I. 

14  56 

n.*siLE. 

6   0 

I.  Sh.  I. 

20  37.6 

III.  Ec.  D. 

419 

I.  Sh.  I. 

648 

II.  Oc.  D. 

5  21 

I.  Tr.  E. 

M   222 

LOc.D. 

658 

I.  Tr.  E. 

10   0   1.2 

III.  Ec.  R. 

634 

I.  Sh.  E. 

5  40.0 

I.  EcB. 

815 

I.  Rh.  E. 

356 

I.  Oc.  D. 

7   3 

II.  Tr.  I. 

23  34 

I.  Tr.L 

1125 

III.  Oc.  D. 

7  29.9 

I.  Ec.  R. 

932 

11.  Sh.  I. 

12   5.0 

II.»Ec.  R. 

946 

II.  Tr.  E. 

87   043 

I.  SLL 

14  40 

III.*Oc.  R. 

11    1   9 

I.  Tr.  I. 

1217 

II.*Sh.  E. 

148 

I.  Tr.  E. 

16  37.4 

III.*Ec.  D. 

224 

I.  Sh.  I. 

268 

I.  SL£. 

20   0.1 

III.  Ec.  R. 

3  23 

I.  Tr.  E. 

19   0  23 

I.  Oc.  D. 

4    6 

n.  oc.D. 

420 

II.  Tr.  I. 

8  54.4 

I.  Ec.  R 

9    0.0 

n.  Ec.E 

8    159 

I.  Oc.  D. 

439 

I.  Sh.  E. 

2136 

I.  Tr.  I. 

14    6 

m.«Tr.L 

5  34.3 

I.  Ec.  R. 

654 

II.  Sh.  I. 

2248 

I.  Sh.  I. 

17  21 

ni.  Tr.  E. 

2313 

I.  Tr.  I. 

7   3 

II.  Tr.  E. 

23  50 

I.  Tr.  E. 

18  45 

HI.  Sh.  I. 

939 

II.  Rh.  E. 

20  51 

I.  Oc.  D 

4   029 

I.  Sh.  I. 

^2  25 

I.  Oc.  D. 

SO   1   3 

I.  Sh.  E. 

22   8 

ni.  SLE 

127 

I.  Tr.  E. 

124 

II.  Oc.  D. 

140 

II.  Tr.  I. 

IS    158.9 

I.  Ec.  R. 

6  34.1 

II.  Ec.  R 

88   018.7 

I.  £c.B 

2  43 

I.  Sh.  E. 

19  39 

I.  Tr.  I. 

953 

III.  Tr.  I. 

18   3 

I.  Tr.  I. 

4  16 

II.  Sh.  I. 

20  53 

I.  Sh.  I. 

13   7 

III.*Tr.  E. 

1911 

I.  Sh.  I. 

4  22 

II.  Tr.  E. 

2153 

I.  Tr.  E. 

14  45 

III.*Sh.  I. 

2018 

I.  Tr.  E 

7    1 

II.  Sh.  E. 

22  45 

II.  Oc.  D. 

18   7 

III.  Sh.  E. 

2126 

I.  Sh.E 

20  28 

I.  Oc.  D. 

23   7 

I.  Sh.  E. 

18  53 
22  23.2 

I.  Oc.  D. 
I.  Ec.  R 

23   8 

II.  Tr.  I, 

5   0   3.3 

I.  Ec.  R. 

18    3  58.4 

II.  Ec.  R. 

88    128 

II.  Rh.  1. 

17  42 

I.  Tr.  I. 

5  43 

III.  Tr.  I. 

8116   5 

I.*Tr.  I. 

152 

II.  Tr.  E 

18  58 

I.  Sh.  I. 

857 

III.  Tr.  E. 

1716 

I.  Sh.  I. 

413 

II.  Sh.  £ 

19  56 

I.  Tr.  E. 

10  45 

III.  Sh.  I. 

1819 

I.  Tr.  E. 

15  21 

I.*Oc.r 

20   6 

II.  Oc.  D. 

14   6 

III.*Sh.  E. 

19  31 

I.  Sh.  E. 

18  47.6 

I.  EcB 

2112 

I.  Sh.  E. 

16  55 

I.*Oc.  D. 

20  24 

II.  Tr.  I. 

20  27.7 

I.  Ec.  R. 

22  50 

II.  Sh.  I. 

8012  33 

I.*Tr.  I 

6    122.8 

II.  Ec.  R. 

23   7 

11.  Tr.  E. 

13  40 

L*Sh.I 

137 

III.  Tr.  I. 

14  14   8 

I.*Tr.  I. 

14  47 

I.«Tr.  E 

450 

III.  Tr.  E. 

15  21 

I.*Sh.  I. 

88    136 

n.  Sh.  E. 

15  55 

I.«Sh.i 

6  45 

III.  Sh.  L 

16  22 

I.*Tr.  E. 

13  22 

I.»Oc.  D. 

17  27 

II.  Oc.  I 

10   6 

III.  Sh.  E. 

17  36 

I.  Sh.  E. 

16  52.1 

I.  Ec.  R 

22  27.9 

n.  Eel 

14  57 

I.»Oc.  D. 

17  41 

II.  Tr.  I. 

18  32.1 

I.  Ec.R 

2013 

II.  Sh.  I. 

88  10  35 

I.  Tr.  I. 

20  24 

II.  Tr.  E. 

1145 

I.  Sh.  I. 

7    915 

IV.  Oc.  D. 

22  58 

II.  Sh.  E. 

12  49 

I.*Tr.  E. 

1158 

IV.  Oc.  R 

14   0 

I.*Sh.  E. 

12  11 

I.*Tr.  I. 

15  1124 

I.  Oc.  D. 

14  45 

II.*Oc.  D. 

13  26 

I.*Sh.  I. 

14  56.7 

I.*Ec.  R 

19  52.0 

II.  Ec.  R 

14  25 

I.*Tr.  E. 

1910 

IV.  Tr.  I. 

23  49 

III.  Oc.  D. 

14  59 

ii.rrr.  I. 

2157 

IV.  Tr.  E. 

15  41 

I.*Sh.  E. 

84    3   6 

III.  Oc.  R 

17  35 

II.  Sh.  I. 

16   6  34 

IV.  Sh.  I. 

4   9 

IV.  Oc.  D. 

17  42 

II.  Tr.  E. 

8  37 

I.  Tr.  I. 

4  37.3 

III.  Ec.  D. 

20  20 

II.  Sh.  E. 

950 

I.  Rh.  I. 

7   2 

IV.  Oc.  R 

2119.9 

IV.  Ec.  D. 

953 

IV.  Sh.  E. 

7  52 

I.  Oc.  D. 

10  51 

I.  Tr.  E. 

8   2.1 

III.  Ec.  R 

8   0  38.6 

IV.  Ec.  R. 

12   4 

II.  Oc.  D. 

11  21.0 

I.  Ec.  R 

9  27 

I.  Oc.  D. 

12   5 

I.  Sh.  E. 

15  23.5 

IV.*Ec.  D. 

13    1.1 

I.*Ec.  R. 

17  16.3 
19  38 

II.  Ec.  R 
III.  Oc.  D. 

18  51.5 

IV.  Ec.  R 

0    640 

I.  Tr.  I. 

22  55 

III.  Oc.  R 

85    5   4 

I.  Tr.  I. 

755 

I.  Sh.  I. 

614 

I.  Sh.  I. 

854 

I.  Tr.  E. 

17    0  37.6 

III.  Ec.  D. 

718 

I.  Tr.  E. 

9  25 

II.  Oc.  D. 

4    1.8 

III.  Ec.  R 

829 

I.  Sh.  E. 
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GREENWICH  MEAN  ' 

ITME. 

MAY. 

d    h  m 

d    h  m 

d    h  A 

d   h  m 

14    2 

III.  Oc.  D. 

8  15 11,7 

I.*Ec.  R 

16  11  59 

I.  Sh.  I. 

88  22  38 

II.  Sh.  I 

7  21 

III.  Oc.  R 

16    3.4 

III.  Ec.  R 

1316 

I.*Tr.  E. 

23  36 

II.  Tr.  E. 

8  36.8 

III.  Ec.  D. 

1414 

I.*Sh.  E. 

9  51 

I.  Oc.  D. 

9    9    1 

I.  Tr.  I. 

18   4 

II.  Tr.  I. 

84    124 

II.  Sh.  E. 

12   2.5 

ni.  Ec.  R. 

10   4 

I.  Sh.  I. 

20   1 

11.  Sh.  I. 

10  21 

I.  Oc.  D. 

13  16.4 

I.*Ec.  R 

1116 

I.  Tr.  E. 

2048 

II.  Tr.  E. 

13  30.9 

I.«Ec.  R. 

1219 

I.  Sh.  £. 

22  47 

II.  Sh.  E. 

«    7   2 

I.  Tr.  I. 

1517 

II.*Tr.  I. 

, 

88    7  31 

I.  Tr.  I. 

8   9 

I.  Sh.  I. 

17  24 

II.  Rh.  I. 

17    8  20 

I.  Oc.  D. 

8  22 

I.  Sh.  I. 

917 

I.  Tr.  E. 

18    1 

II.  Tr.  E. 

1135.8 

I.  Ec.R 

946 

I.  Tr.  E. 

10  24 

I.  Sh.  E. 

2010 

II.  Sh.  E. 

10  38 

I.  Sh.  £. 

12  31 

II.*Tr.  I. 

18   5  31 

I.  Tr.  I. 

15  4 

11.  Oc.  D. 

1418 

IV.«rr.  I. 

10   6  20 

I.  Oc.  D. 

6  27 

I.  Sh.  I. 

19  83.9 

II.  Be.  R. 

14  47 

II.*8h.  I. 

9  40.6 

I.  Ec.  R 

7  46 

I.  Tr.  E. 

1515 

II.*Tr.  E. 

23  39 

IV.  Oc.  D. 

8  43 

I.  Sh.  E. 

86   4  51 

I.  Oc.  D. 

1717 

IV.  Tr.  B. 

1218 

II.  Oc.  D. 

718 

III.  Tr.  I. 

17  33 

II.  Sh.  E. 

11    2  45 

IV.  Oc.  R 

16  57.8 

II.  Ec.  R 

7  59.7 

I.  Ec.  R. 

3  31 

I.  Tr.  I. 

10  39 

III.  Tr.  E. 

8    035 

IV.  Sh.  I. 

4  32 

I.  Sh.  I. 

19    2  50 

I.  Oc.  D. 

10  44 

III.  Sh.  I. 

4   3 

IV.  Sh.  E. 

5  46 

I.  Tr.  E. 

2  57 

III.  Tr.  I. 

1410 

III.*Sh.  E. 

4  21 

I.  Oc.  D. 

6  48 

I.  Sh.  E. 

6  4.6 

I.  Ec.  R 

7  45.2 

I.  Ec.  R. 

9  26.7 

IV.  Ec.  D. 

617 

III.  Tr.  E. 

87    2   1 

I.  Tr.  I. 

9  33 

II.  Oc.  D. 

644 

III.  Sh.  I. 

2  51 

I.  Sh.  I. 

4    132 

I.  Tr.  I. 

13   3.0 

IV.»Ec.  R 

9  59 

IV.  Tr.  I. 

416 

I.  Tr.  E. 

238 

I,  Sh.  I. 

14  21.7 

II.*Ec.  R 

1010 

III.  Sh.  E. 

5   7 

I.  Rh.  E. 

3  47 

I,  Tr.  E. 

22  38 

III.  Tr.  I. 

13   9 

IV.*rr.  E. 

1015 

II.  Tr.  I. 

453 

I.  Sh.  E. 

18  35 

IV.  Sh.  I. 

1156 

II.  Sh.  I. 

6  49 

II.  Oc.  D. 

18    050 

I.  Oc.  D. 

2212 

IV.  Sh.  E. 

13   0 

IL*rr.  E. 

11  45.8 

II.  Ec.  R. 

156 

III.  Tr.  E. 

14  43 

II.*Sh.  E. 

18  20 

III.  Tr.  I. 

2  45 

III.  Sh.  I. 

80   0   1 

I.  Tr.  I. 

19  38 

IV.  Oc.  D. 

2137 

III.  Tr.  E. 

4    9.3 

I.  Ec.  R 

056 

I.  Sh.  I. 

22  57 

IV.  Oc.  R 

22  45 

III.  Sh.  I. 

6   9 

III.  Sh.  E. 

216 

I.  Tr.  E. 

23  21 

I.  Oc.  D. 

22  50 

I.  Oc.  D. 

22   1 

I.  Tr.  I. 

312 

I.  Sh.  E. 

23   1 

I.  Sh.  I. 

7  27 

II.  Tr.  I. 

88    2  28.5 

I.  Ec.  R 

5    2    9 

III.  Sh.  E. 

920 

II.  Sh.  I. 

3  29.4 

IV.  Ec.  D. 

214.0 

I.  Ec.  R. 

18   016 

I.  Tr.  E. 

1012 

II.  Tr.  E. 

713.6 

IV.  Ec.  R. 

20   2 

I.  Tr.  I. 

117 

I.  Sh.  E. 

12   6 

II.  Sh.  E. 

20  31 

I.  Tr.  I. 

21   6 

I.  Sh.  I. 

440 

II.  Tr.  I. 

2121 

I.  Oc.  D. 

2120 

I.  Sh.  I. 

2217 

I.  Tr.  E. 

6  43 

II.  Sh.  I. 

22  46 

1.  Tr.  E. 

23  22 

I.  Rh.  E. 

7  24 

II.  Tr.  E. 

81    0  33.4 

I.  Ec.  R 

28  36 

I.  Sh.  E. 

9  28 

II.  Sh.  E. 

18  31 

I.  Tr.  I. 

6    154 

II.  Tr.  I. 

19  20 

I.  Oc.  D. 

19  25 

1.  Sh.  I. 

89   428 

II.  Oc.  D. 

4   5 

II.  Sh.  I. 

22  88.2 

I.  Ec.  R 

20  46 

I.  Tr.  E. 

8  52.0 

II.  Ec.  R 

488 

II.  Tr.  E. 

2141 

I.  Sh.  £. 

17  61 

I.  Oc.  D. 

6  51 

II.  Sh.  E. 

14  16  31 

I.  Tr.  I. 

20  57.2 

I.  Ec.  R 

17  20 

I.  Oc.  D. 

17  30 

I.  Sh.  I. 

88    141 

n.  Oc.  D. 

2123 

III.  Oc.  D. 

2042.9 

I.  Ec.  R. 

18  46 

I.  Tr.  E. 

615.9 

II.  Ec.  R 

19  45 

I.  Sh.  E. 

15  51 

I.  Oc.  D. 

80   4   5.7 

UI.  Ec.  R. 

7  14  32 

I.*rr.  I. 

22  55 

II.  Oc.  D. 

17   0 

III.  Oc.  D. 

15   1 

I.  Tr.  I. 

15  35 

I.*Sh.  I. 

19   2.1 

I.  Ec.  R 

15  48 

I.  Sh.  I. 

16  46 

I.  Tr.  E. 

18    3  39.8 

II.  Ec.  R 

20  22 

III.  Oc.  R 

1717 

I.  Tr.  E. 

17  50 

I.  Sh.  E. 

12  38 

III.  Oc.  D. 

20  37.8 

III.  Ec.  D. 

18   4 

I.  Sh.  E. 

2011 

II.  Oc.  D. 

13  50 

I.*Oc.  D. 

23  40 

II.  Tr.  I. 

15  59 

III.  Oc.  R 

88    0   5.4 

III.  Ec.  R 

8    1   3.8 

II.  Ec.  R. 

16  37.2 

III.  Ec.  D. 

13    1 

l.«Tr.  I. 

81    115 

II.  Sh.  I. 

819 

III.  Oc.  D. 

17   7.0 

I.  Ec.  R 

13  53 

I.*Sh.  I. 

2  25 

II.  Tr.  E. 

1189 

III.  Oc.  R 

20   4.2 

III.  Ec.  R 

1516 

I.  Tr.  E. 

4    1 

II.  Sh.  £. 

1150 

I.  Oc.  D. 

16   9 

I.  Sh.  E. 

12  22 

I.  Oc.  D. 

12  87.1 

III.*Ec.  D. 

1611   1 

I.  Tr.  I. 

20  52 

II.  Tr.  I. 

15  26.0 

I.  Ec.  R. 

NoTB.— I.  d«not«B  lagnai;  B.,  9gnmi  D.,  diwpponaee;  R..  rmppmnnot;  Bo.,  ceUiiit;  Oe.*  oosBHittoB: 
Tr.,ti«ititoftlM»tel]H!r8lL,timDsttMth«ilUMlow.  •Vittbto  il  WiidUfncton. 
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GREENWICH  MEAN  TIME. 


JUNE. 


PTuue*  cf  Hu  Edipaea  of  ihe  SateOiteafor  an  Inverting  TeUaeope. 


I, 


III. 


* 
r 


n. 


* 

r 


IV. 


3 


r 


Confiffurations  at  13^  45^  for  an  Inverting  Telescope, 
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io 
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SATELLITES  OE  JUPITER,  1919. 


GREENWICH  MEAN  TIME. 


AUGUST. 


By  reason  of  the  proximity  of  Jupiteb  to  the  Sun  the  phenomeni  i\ 
the  satellites  are  not  given  from  June  27  to  August  11. 


d    h  m 

d    h  m 

d    h  m 

d    h  m 

18  23  51 

I. 

Rh.  I. 

18    7  45 
934 

I.  Tr.  I. 
I.  Sh.  E. 

88  17  34 

I. 

Tr.  E. 

98  22  46 

I.  Tr.l 

18    014 

I. 

Tr.  I. 

10   3 

I.  Tr.  E. 

84   0  25.1 

III. 

Ec.  D. 

89    0  26 

LSLE. 

2   9 

I. 

Sh.  £. 

617 

III. 

Oc.  R 

1    4 

l.Tt,l 

232 

I. 

Tr.  E. 

19    0   1.4 

II.  Ec.  D. 

817 

II. 

Sh.  I. 

15  56.5 

n.  EcD 

635 

III. 

Sh.  I. 

3  51 

II.  Oc.  R. 

9  23 

II. 

Tr.  I. 

19  25.5 

I.  EcD^ 

810 

III. 

Tr.  I. 

4  35.1 

I.  Ec.  D. 

11   4 

II. 

Sh.  £. 

20    7 

n.  Oci 

10  8 

III. 

Sh.  £. 

7  21 

I.  Oc.  R. 

12   0.3 

I. 

Ec.  D. 

22  21 

I.  Oc.& 

1144 

III. 

Tr.  E. 

2138.8 

IV.*Ec.  D. 

1211 

II. 

Tr.  E. 

16  26 

II. 

Sh.  I. 

14  51 

I. 

Oc.  R. 

80  16  37 

I.  SLL 

17  13 

II. 

Tr.  I. 

90    145 

I.  Sh.  I. 

17  16 

I.  Tr.L 

1913 

II. 

Sh.  E. 

154.8 

IV.  Ec.  R. 

88    911 

I. 

Sh.  I. 

18  54 

I.  SLS. 

20   1 

II. 

Tr.  E. 

215 

I.  Tr.  I. 

9  46 

I. 

Tr.  I. 

19  34 

I.Tr.K. 

21   9.8 

I. 

Ec.  D. 

2  25 

IV.  Oc.  D. 

1129 

I. 

Sh.  £. 

23  51 

I. 

Oc.  R. 

4   3 
433 

I.  Sh.  E. 
I.  Tr.  E. 

12   4 

I. 

Tr.  E. 

81    4  24.1 
10  43 

in.  Kcm 

III.  Oti 

14  18  20 

I. 

Sh.  I. 

6  46 

IV.  Oc.  R. 

86    2  37.9 

II. 

Ec.  D. 

10  51 

II.  a.L 

18  44 

I. 

Tr.  I. 

10  34 

III.  Sh.  I. 

6  28.7 

I. 

Ec.  D. 

12    9 

II.  Tr.  I 

20  37 

I. 

Sh.  E. 

12  36 

III.  Tr.  I. 

642 

II. 

Oc.  R. 

13  38 

II.  Sh.i 

21   2 

I. 

Tr.  E. 

14   8 
1611 

III.  Sh.  E. 
III.  Tr.  E. 

9  21 

I. 

Oc.  R. 

13  53.9 

14  58 

I.  BcD. 
II.  Tr.  B. 

16  10  43.6 

II. 

Ec.  D. 

19   0 

11.  Sh.  I. 

87    3  40 

I. 

Sh.  I. 

16  51 

I.  OtB. 

14  27 

II. 

Oc.  R. 

20   0 

II.  Tr.  I. 

416 

I. 

Tr.  I. 

15  38.2 

I. 

Ec.  D. 

2147 

II.»Sh.  E. 

5  57 

I. 

Sh.  E. 

18  21 

I. 

Oc.  R. 

22  48 

II.  Tr.  E. 

634 

I. 

Tr.  E. 

23   3.5 

I.  Ec.  D. 

14  33 

III. 

Sh.  I. 

16  12  48 

I. 

Sh.  I. 

17    1 

III. 

Tr.  I. 

1315 

I. 

Tr.  I. 

81    151 

I.  Oc.  R. 

18    6 

III. 

Sh.  E. 

15   6 

I. 

Sh.  E. 

2014 

I.  Sh.  I. 

20  37 

III. 

Tr.  E. 

15  33 

I. 

Tr.  E. 

20  45 

I.  Tr.  I. 

2134 

II. 

»Sh.  I. 

20  26.5 

III. 

Ec.  D. 

22  32 

23  3 

I.  Sh.  E. 
I.  Tr.  E. 

22  46 

II. 

Tr.  I. 

17    151 

III. 

Oc.  R. 

88    0  21 

II. 

Sh.  E. 

5  43 

II. 

Sh.  I. 

88  13  20.0 

II.  Ec.  D. 

0  67.1 

I. 

Ec.  D. 

636 

II. 

Tr.  I. 

17  17 

II.  Oc.  R. 

135 

II. 

Tr.  E. 

830 

II. 

Sh.  E. 

17  31.9 

I.  Ec.  D. 

3  51 

I. 

Oc.  R. 

9  24 

II. 

Tr.  E. 

20  21 

I.  Oc.  R. 

6  32 

IV. 

Sh.  I. 

10   6.7 

I. 

Ec.  D. 

10  46 

IV. 

Sh.  E. 

12  51 

I. 

Oc.  R. 

88  14  43 

I.  Sh.  I. 

1219 

IV. 

Tr.  I. 

1516 

I.  Tr.  I. 

16  40 

IV. 

Tr.  E. 

18    7  17 

I. 

Sh.  I. 

17   0 

I.  Sh.  E. 

22   8 

I. 

Sh.  I. 

Note.— I.  denotes  Inijess;  E.,  egress;  D.,  disappearance;  R.,  reappearance;  Ec,  eclipse;  Oc.,  oasultaUiff 
Tr.,  transit  of  the  satellite;  8h.,  transit  of  the  shadow.  ^Visible  at  Washhigton. 


SATELLITES  OT  JUPITER,  1919. 


643 


GREENWICH  MEAN  TIME. 


AUGUST. 


Phases  ofihe  Ediptea  of  (he  SateUiteafor  an  Inverting  TeUaeope. 


I. 


ni. 


3 


n. 


I 


IV. 


3 


GonJiguraiioTis  at  21^  SO*^fcT  an  Inverting  TeUaeope. 


East. 


6 


8 


9 


10 


11 


12 


13 
14 


15 


16 


17 


18 


19  1 


20  I02* 


21  lOl- 


22 


23 


24 


25 


26 


27  I 


28  I 


29 


30  I 


31 


ll 

o 

2 

o 

3 

o 

4| 

o 

61 
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o 


o 


o 


o 
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i«o 


O  'I'S 


o 


o 


■1     'Z 


\'2Q 


•40  1*    *T 


3--10 


o 


0'1*2 


Vo 


o 


•1   'Z 
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O    1' 


•iS'O 


[•     • 


4-  0»- 


0*2 


•3  1*  O 


O    -i-s 
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SATELLITES  OF  JUPITER,  1919. 

GREENWICH  MEAN  TIME. 


SEPTEMBER. 


d    h  m 

d    h  m 

d    h  m 

d    h  m 

1  11    5 

I.  Sh.  I. 

9  13  20 

I.  Oc.  R. 

18    515 

II.  Sh.  I. 

S5  1147 

I.0( 

1146 

I.  Tr.  I. 

6   3 

III.  Sh.  E. 

12  33 

II.  Ti 

13  23 

I.  Sh.  E. 

10    7  28 

I.  Sh.  I. 

6   9 

III.  Tr.  I. 

14    5 

IILTi 

14    4 

I.  Tr.  E. 

816 

I.  Tr.  I. 

6  37.4 

I.  Ec.  D. 

946 

I.  Sh.  E. 

7    1 

II.  Tr.  I. 

M    545 

I.  Sk 

8    514.3 

II.  Ec.  D. 

10  34 

I.  Tr.  E. 

8   2 

II.  Sh.  E. 

645 

I.  Ti 

8  22.2 

I.  Ec.  D. 

22  30 

III.  Sh.  I. 

945 

III.  Tr.  E. 

8    2 

LSI 

9  32 

II.  Oc.  R. 

9  49 

I.  Oc.  R. 

9    2 

I.Ti 

1121 

I.  Oc.  R. 

U    148 

III.  Tr.  I. 

950 

II.  Tr.  E. 

2   5 

III.  Sh.  E. 

87    2  22.1 

II.  R 

8    534 

I.  Sh.  I. 

2  41 

II.  Sh.  I. 

19    3  51 

I.  Sh.  I. 

2  58.9 

Lh 

616 

I.  Tr.  I. 

4  17 

II.  Tr.  I. 

446 

I.  Tr.  I. 

617 

I.  Oi 

7  51 

I.  Sh.  E. 

4  44.0 

I.  Ec.  D. 

6   8 

I.  Sh.  £. 

720 

II.  a 

8  34 

I.  Tr.  E. 

5  24 

III.  Tr.  E. 

7   3 

I.  Tr.  E. 

1 

18  31 

III.  Sh.  I. 

529 

II.  Sh.  E. 

23  45.8 

II.  Ec.  D. 

88    013     1     I.  Sk 

2126 

III.*Tr.  I. 

7   6 

II.  Tr.  E. 

114 

I.Ti 

22   5 

III.*Sh.  E. 

750 

I.  Oc.  R. 

80    1    5.7 

I.  Ec.  D. 

2  31 

I.  a 

4  19 

I.  Oc.  R. 

332 

I.  Ti 

4    0   8 

II.  Sh.  I. 

18    157 

I.  Sh.  I. 

433 

II.  Oc.  R. 

2015.4 

III.^B 

1    1 

III.  Tr.  E. 

246 

I.  Tr.  I. 

2219 

I.*Sh.  I. 

21    5 

II.*Sl 

132 

II.  Tr.  I. 

4  14 

I.  Sh.  E. 

2316 

I.  Tr.  I. 

2127.2 

!.♦£< 

2  50.6 

I.  Ec.  D. 

5   4 

I.  Tr.  E. 

23    6 

II.  Ti 

255 

II.  Sh.  E. 

21    9.4 

II.*Ec.  D. 

81    0  37 

I.  Sh.  E. 

23  51.8 

III.  E( 

4  21 

II.  Tr.  E. 

2312.4 

I.  Ec.  D. 

133 

I.  Tr.  E. 

23  53 

ILSk 

5  51 

I.  Oc.  R. 

16  17.8 

III.  Ec.  D. 

18    145 

II.  Oc.  R. 

18  32 

II.  Sh.  I. 

88    026 

ni.  0( 

5    0   3 

I.  Sh.  I. 

220 

I.  Oc.  R. 

19  34.0 

I.*Ec.  D. 

046 

I.  Oc 

046 

I.  Tr.  I. 

20  25 

I.*Sh.  I. 

19  53.8 

III.*Ec.  R. 

155 

II.  Ti 

220 

I.  Sh.  E. 

2116 

I.*Tr.  I. 

20   9 

III.*Oc.  D. 

4    5 

III.  0( 

3   4 

I.  Tr.  E. 

22  43 

I.  Sh.  E. 

20  23 

II.*Tr.  I. 

18  42 

I.  Sk 

15  39.0 

IV.  Ec.  D. 

23  34 

I.  Tr.  E. 

2119 

II.*Sh.  E. 

19  44 

I.*Ti 

18  32.9 

II.  Ec.  D. 

22  48 

I.  Oc.  R 

20  59 

I.^ 

19  59.9 

IV.  Ec.  R. 

14    0  30 

IV.  Sh.  I. 

2312 

II.  Tr.  E. 

22    1 

I.«Ti 

21 19.0 

I.*Ec.  D. 

4  48 

IV.  Sh.  E. 

23  47 

III.  Oc.  R. 

22  47 

IV.  Oc.  D. 

8  27 

IV.  Tr.  I. 

•h 

80  15  39.8 

11.  & 

22  57 

II.  Oc.  R. 

12  20.2 

III.  Ec.  D. 

88    9  89.5 

IV.  Ec.  D. 

15  55.5 

I.  fii 

12  56 

IV.  Tr.  E. 

14   5.1 

IV.  Ec.  R. 

18  28 

IV.  SI 

6    0  21 

I.  Oc.  R. 

15  58 

II.  Sh.  I. 

16  48 

I.  Sh.  I. 

19  15 

i.*a 

318 

IV.  Oc.  R. 

17  39 

II.  Tr.  I. 

17  45 

I.  Tr.  I. 

20  42 

II.*Oi 

18  31 

I.  Sh.  I. 

17  40.7 

I.  Ec.  D. 

18  51 

IV.  Oc.  D. 

22  49 

IV.  SI 

1916 

I.  Tr.  I. 

18  46 

II.  Sh.  E. 

19   5 

I.  Sh.  E. 

20  49 

I.*Sh.  E. 

19  28 

III.  Oc.  R. 

20   3 

I.*Tr.  E. 

2134 

I.*Tr.  E. 

20  28 
20  50 

II.*Tr.  E. 
I.*Oc.  R. 

23  29 

IV.  Oc.  R. 

7    8  22.3 

III.  Ec.  D. 

8813    3.5 

II.  Ec.  D. 

13  25 

II.  Sh.  I. 

16  14  54 

I.  Sh.  I. 

14    2.3 

I.  Ec.  D. 

14  55 

II.  Tr.  I. 

15  46 

I.  Tr.  I. 

17  18 

I.  Oc.  R. 

15   6 

III.  Oc.  R. 

1711 

I.  Sh.  E. 

17  56 

II.  Oc.  R. 

15  47.3 

I.  Ec.  D. 

18   4 

I.  Tr.  E. 

16  12 

II.  Sh.  E. 

84  1116 

I.  Sh.  I. 

17  43 

II.  Tr.  E. 

16  10  27.1 

II.  Ec.  D. 

1215 

I.  Tr.  I. 

18  51 

I.  Oc.  R. 

12    9.0 

I.  Ec.  D. 

13  34 

I.  Sh.  E. 

15   9 

II.  Oc.  R. 

14  33 

I.  Tr.  E. 

8  13   0 

I.  Sh.  I. 

1519 

I.  Oc.  R. 

13  46 

I.  Tr.  I. 

88    628 

III.  Sh.  I. 

1517 

I.  Sh.  E. 

17    9  22 

I.  Sh.  I. 

7  48 

II.  Sh.  I. 

16   4 

I.  Tr.  E. 

1016 

I.  Tr.  I. 

8  30.6 

I.  Ec.  D. 

1140 

I.  Sh.  E. 

9  45 

II.  Tr.  I. 

9    7  50.7 

II.  Ec.  D. 

12  34 

I.  Tr.  E. 

10   3 

III.  Sh.  E. 

10  15.7 

I.  Ec.  D. 

10  28 

III.  Tr.  I. 

12  21 

II.  Oc.  R. 

18    2  29 

III.  Sh.  I. 

10  36 

II.  Sh.  E. 

NOTX.— I.  denotes  ingress;  £.,  egress;  D.,  disappeacance;  R.,  reappeuance;  Ec,  ecUpee;  Oe..  oocult 
Tr,,  tnuuit  of  the  sateJiJte;  Bh.,  transit  ot  the  shadow .  ^Visible  at  wasliington. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 


•Phtues  of  ike  Edipees  <ff  ike  SateBitea  for  an  Inverting  Tdeaeope, 


I. 


s 


III. 


3 


II. 


3 


rv. 


3 


r 


CimfiguTOtiMms  at  21^  0^  for  an  Inverting  Telescope. 

• 

W«t. 

Bait. 

1 

•4 

i    0            -3 

2 

•4 

O       !•    -2  3- 

3 

•4 

*• 
•1     O    2« 

4 

'•..         O  1- 

•4 

5 

•3 

■•oj 

•2« 

6  Ol* 

•3          O            4' 

7 

2-   O    •'* 

>4 

8 

•2 1«      O                      -S 

•4 

9 

O         \        3. 

•4 

10 

•1      O  3'2' 

4- 

111 

^            O      1- 

4- 

12 

3- 

■'.  O.                   4- 

13 

I- 

•3              O       4-      -2 

14 

4-2»0*4 

15 

4* 

•2      !•    O                    -3 

16 

4- 

O       .J            3- 

17 

4- 

1-     0     ••.. 

18 

•4 

f          O       1- 

191 

•4 

3* 

\    O 

20 

•4 

•3                O  !•          -2 

21  02- 

•4            O 

•10-39 

22 

•2         I'O                 '3 

*4# 

23 

O    «■'        '4    3- 

24| 

1-       O          V 

•4 

25 

'V      O        -1 

•4 

26 

3* 

;"    o 

•4 

27 

• 

3                  O    1'       '2 

4- 

28 

•»02' 

4- 

•30 

29  Ol- 

2.              O  .          •3  4' 

30 

O  I*"                 -3 
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SATELLITES  OF  JUPITER,  1919. 


GREENWICH  MEAN  TIME. 


OCTOBER. 


d  h  m 

d  h  m 

d  h  m 

d  h  m 

1  4  13 

IV.  Tr.  I. 

0  14  25 

III.  Sh.  I. 

17  11  26 

I.  Sh.  I. 

85  14  3 

I.  Oc.  R 

8  47 

IV.  Tr.  E. 

14  28 

IV.  Oc.  D. 

12  26 

IV.  Sh.  I. 

1812 

II.*Oc.  R 

1310 

I.  Sh.  I. 

15  7 

II.  Tr.  I. 

12  38 

I.  Tr.  I. 

2138.1 

IV.*Ec.  D 

14  13 

I.  Tr.  I. 

15  42 

I.  Oc.  R. 

13  43 

I.  Sh.  E. 

15  28 

I.  Sh.  £. 

15  42 

II.  Sh.  E. 

14  55 

I.  Tr.  E. 

86  212.1 

IV.  Ec.  R 

16  31 

I.  Tr.  E. 

17  56 

II.  Tr.  E. 

16  51 

IV.  Sh.  E. 

7  49 

I.  8h.  I. 

18  0 

III.  Sh.  E. 

23  28 

IV.  Tr.  I. 

9  3 

I.  Tr.  I. 

8  10  22 

II.  Sh.  I. 

18  59 

III.*Tr.  I. 

928 

IV.  Oc.  D 

10  23.8 

I.  Ec.  D. 

1911 

IV.*Oc.  R. 

18  4  7 

IV.  Tr.  E. 

10  6 

I.  Sh.  £. 

10  27 

III.  Sh.  I. 

22  36 

III.*Tr.  E. 

8  38.3 

I.  Ec.  D. 

1120 

I.  Tr.  E. 

12  27 

II.  Tr.  I. 

10 10.8 

II.  Ec.  D. 

1416 

IV.  Oc.  R 

13  9 

II.  Sh.  £. 

10  9  33 

I.  Sh.  I. 

12  7 

I.  Oc.  R. 

13  45 

I.  Oc.  R. 

10  41 

I.  Tr.  I. 

15  31 

II.  Oc.  R. 

87  4  59.6 

I.  Ec.  D. 

14  1 

III.  Sh.  E. 

1150 

I.  Sh.  E. 

718 

II.  Sh.  I. 

14  45 

III.  Tr.  I. 

12  58 

I.  Tr.  E. 

10  5  55 

I.  Sh.  I. 

8  31 

I.  Oc.  R. 

1516 

II.  Tr.  E. 

7  7 

I.  Tr.  I. 

943 

II.  Tr.  I. 

18  22 

III.  Tr.  E. 

11  6  45.2 

I.  Ec.  D. 

812 

I.  Sh.  E. 

10  6 

II.  Sh.  £. 

7  34.6 

II.  Ec.  D. 

924 

I.  Tr.  E. 

12  8.1 

III.  Ec.  D. 

8  7  39 

I.  Sh.  I. 

1011 

I.  Oc.  R. 

12  83 

II.  Tr.  E. 

8  43 

I.  Tr.  I. 

12  49 

II.  Oc.  R. 

90  3  6.6 

I.  Ec.  D. 

15  45.7 

III.  Ec.  R. 

956 

I.  Sh.  E. 

445 

II.  Sh.  I. 

1711 

III.  Oc.  D. 

11  0 

I.  Tr.  E. 

IS  4  1 

I.  Sh.  I. 

636 

I.  Oc.  R. 

20  50 

III.»Oc.  R, 

510 

I.  Tr.  I. 

7  6 

II.  Tr.  I. 

4  4  52.1 

I.  Ec.  D. 

618 

I.  Sh.  E. 

7  32 

II.  Sh.  E. 

88  217 

I.  Sh.  I. 

4  58.4 

II.  Ec.  D. 

7  27 

I.  Tr.  E. 

810.3 

III.  Ec.  D. 

3  31 

I.  Tr.  I. 

814 

I.  Oc.  R. 

955 

II.  Tr.  E. 

434 

I.  Sh.  E. 

10  5 

II.  Oc.  R. 

18  113.5 

I.  Ec.  D. 

11  47.7 

III.  Ec.  R. 

5  49 

I.  Tr.  E. 

212 

II.  Sh.  I. 

13  5 

III.  Oc.  D. 

23  27.8 

I.  Ec.  D. 

5  2  7 

I.  Sh.  I. 

411.8 

III.  Ec.  D. 

16  44 

III.  Oc.  R 

312 

I.  Tr.  I. 

4  27 

II.  Tr.  I. 

80  2  4.4 

II.  Ec.  D. 

4  24 

I.  Sh.  E. 

4  40 

I.  Oc.  R. 

81  0  23 

I.  Sh.  I. 

3  0 

I.  Oc.  R. 

530 

I.  Tr.  E. 

4  59 

II.  Sh.  E. 

136 

I.  Tr.  I. 

7  31 

II.  Oc.  R. 

23  20.4 

I.  Ec.  D. 

717 

II.  Tr.  E. 

240 

I.  Sh.  E. 

2046 

I.*Sh.  I, 

23  38 

II.  Sh.  I. 

7  48.8 

III.  Ec.  R. 

353 

I.  Tr.  E. 

22  0 

I.*Tr.  I. 

854 

III.  Oc.  D. 

2134.8 

I.*Ec.  D. 

23  3 

I.  Sh.  £. 

6  013.7 

III.  Ec.  D. 

12  34 

III.  Oc.  R. 

23  28.4 

II.  Ec.  D. 

147 

II.  Tr.  I. 

22  30 

I.*Sh.  I. 

80  017 

I.  Tr.  E. 

2  26 

II.  Sh.  E. 

23  39 

I.  Tr.  I. 

88  1  5 

I.  Oc.  R. 

17  56.1 

I.*Ec.  D. 

2  43 

I.  Oc.  R. 

4  52 

II.  Oc.  R. 

20  34 

II.*Sh.  I. 

3  50.4 

III.  Ec.  R. 

14  0  47 

I.  Sh.  E. 

18  52 

I.^Sh.  I. 

2129 

I.*Oc.  R. 

4  36 

II.  Tr.  E. 

157 

I.  Tr.  E. 

20  5 

I.*Tr.  I. 

23  1 

II.*Tr.  I. 

442 

III.  Oc.  D. 

19  41.7 

I.*Ec.  D. 

21  9 

I.*Sh.  E. 

23  22 

11.  8h.  £. 

8  21 

III.  Oc.  R. 

20  52.2 

II.*Ec.  D. 

22  22 

I.*Tr.  E. 

20  36 

I.*Sh.  I. 

23  9 

I.  Oc.  R. 

81  151 

II.  Tr.  E. 

2142 

I.*Tr.  I. 

88  16  3.1 

I.  Ec.  D. 

220 

III.  Sh.  I. 

22  53 

I.  Sh.  E. 

15  210 

II.  Oc.  R. 

18  1 

II.*Sh.  I. 

5  55 

III.  Sh.  E. 

23  59 

I.  Tr.  E. 

16  58 

I.  Sh.  I. 

19  34 

I.*Oc.  R. 

723 

III.  Tr.  1. 

18  8 

I.  Tr.  I. 

20  25 

II.*Tr.  I. 

11  0 

III.  Tr.  E. 

7  17  48.6 

I.  Ec.  D. 

1915 

I.*Sh.  E. 

20  49 

II.*Sh.  E. 

1514 

I.  Sh.  I. 

18  16.1 

II.  Ec.  D. 

20  26 

I.*Tr.  E. 

22  21 

III.*Sh.  I. 

16  29 

I.  Tr.  I. 

2113 

I.*Oc.  R. 

2314 

II.  Tr.  E. 

17  31 

I.»Sh.  E. 

23  27 

II.  Oc.  R, 

16  14  10.0 

I.  Ec.  D. 

18  46 

I.*Tr.  E. 

15  28 

II.  Sh.  I. 

84  156 

III.  Sh.  E. 

8  15  4 

I.  Sh.  I. 

17  38 

I.  Oc.  R. 

318 

III.  Tr.  I. 

1611 

I.  Tr.  I. 

17  47 

II.  Tr.  I. 

655 

III.  Tr.  E. 

17  21 

I.  Sh.  E. 

1816 

II.*Sh.  E. 

13  20 

I.  Sh.  I. 

18  29 

I.  Tr.  E. 

18  23 

III.*Sh.  I. 

14  34 

I.  Tr.  I. 

^0  36 

II.*Tr.  E. 

15  37 

I.  Sh.  E. 

9  3  38.9 

IV.  Ec.  D. 

2158 

III.*Sh.  E. 

16  51 

I.  Tr.  E. 

8  9.0 

IV.  Ec.  R. 

2310 

III.  Tr.  I. 

12  16.9 

I.  Ec.  D. 

85  10  31.3 

I.  Ec.  D. 

12  55 

II.  Sh.  I. 

17  2  47 

III.  Tr.  E. 

12  46.8 

II.  Ec.  D. 

Nora.— I.  dtnotM  Ingress;  E.,  egros;  D.,  dissppMnnoe;  R..  rcappMnnoe;  Ec.,  eclipse;  Oa,  oooultatloii; 
Tr.,  transit  of  the  sateUite;  8h.,  truisit  of  the  shadow.  ^Visible  at  Washington. 
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GREENWICH  MEAN  TIME. 


OCTOBER. 


Phaaet  of  ihe  Edipsea  of  ih«  SattiOitea  for  an  Inverting  TeUteope. 


I. 


in. 


n. 


3 


rv. 


5 


r 


C(mfigur<iHon8  at  20^  AS^for  an  Inverting  Telescope. 

i 

West 

Salt. 

1 

2 

4* 

2-3- O        •! 

3 

4- 

3- 

V^       O 

41 

4- 

•3 

O      !•  -2 

5 

•4 

5*'     O     2. 

6 

•4 

2-           lO  •         -3 

7 

•4 

O                        -3 

•l*-2« 

8 

•4    1-  O             2*3- 

9 

03- 

2-  O  -4  -1 

10 

3 

•     •21-       O                  -4 

11 

•3 

O        ^ 

•4 

121 

•3  -1    O       2- 

•4 

131 

2-            O   1*   -3 

•4 

14 

•20                       -3 

4- 

•!• 

15 

!•  O               "2  3- 

4- 

16 

2- 
03-1          4- 

17 

3-2  1-     40  • 

18 

•3 

4-            O       ^-^ 

191 

4- 

•3   -1       O         2« 

20| 

4- 

2-            O     4' 

<• 

21 

4- 

^■*0                      -3 

22  Ol- 

•4 

O               -2    3* 

23  02- 

24| 

•4 

•4 

i     1-     O 

25  1 

3- 

•4        O    -2  -1 

• 

261 

•3     !•         O     -4  2- 

27 

2«         O      1-             -4 

•3* 

28 

. 

•2-1   O                    -3 

•4 

•4 

29 

10-           -2      3. 

30 

02»    3* 

4* 

•!• 

31 

2*  3*    1-   O 

4- 
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SATELLITES  OE  JUPITER,  1919. 


OBEENWIGH  MEAN  TIME. 


NOVEMBER. 


d  h  m 

d  h  m 

d  h  m 

d  h  m 

1  12  24.4 

I.  Ec.  D. 

8  12  52 

I.  Tr.  I. 

17  14  57 

II.  Sh.  I. 

86  7  37.1 

III.  Ec.  R 

15  22.8 

II.  Ec.  D. 

13  53 

I.  Sh.  E. 

17  25 

II.*Tr.  I. 

856 

III.  Oc.  D 

15  57 

I.  Oc.  R. 

15  9 

I.  Tr.  E. 

17  46 

II  .♦Sh.  E. 

952 

I.  Sh.  I. 

20  51 

II.*Oc.  R. 

2015 

II  .♦Tr.  E. 

11  4 

I.  Tr.  I. 

10  8  45.6 

I.  Ec.  D. 

12  9 

I.  Sh.  E. 

8  9  42 

I.  Sh.  I. 

1219 

I.  Oc.  R. 

18  0  0.3 

III.  Ec.  D. 

12  86 

III.  Oc.  R, 

10  58 

I.  Tr.  I. 

12  24 

II.  Sh.  I. 

3  38.7 

III.  Ec.  R. 

13  21 

I.  Tr.  E. 

1159 

I.  Sh.  E. 

14  53 

II.  Tr.  I. 

5  5 

III.  Oc.  D. 

1315 

I.  Tr.  E. 

1512 

II.  Sh.  E. 

7  58 

I.  Sh.  I. 

88  7  0.0 

I.  Ec.  D. 

17  43 

II.*Tr.  E. 

8  45 

III.  Oc.  R. 

10  30 

I.  Oc.  R 

8  623 

IV.  Sh.  I. 

20  2.9 

III.*Ec.  D. 

913 

I.  Tr.  I. 

12  27.6 

II.  Ec.  D. 

6  52.6 

I.  Ec.  D. 

23  41.0 

in.  Ec.  R. 

1015 

I.  Sh.  E. 

17  49 

II.*Oc.  R 

9  51 

II.  Sh.  I. 

1130 

I.  Tr.  E. 

10  26 

I.  Oc.  R. 

n  111 

III.  Oc.  D. 

87  420 

I.  8h.  I. 

10  51 

IV.  Sh.  E. 

4  51 

III.  Oc.  R. 

18  5  6.9 

I.  Be.  D. 

5  32 

I.  Tr.  I. 

1219 

II.  Tr.  I. 

6  4 

I.  Sh.  I. 

8  39 

I.  Oc.  R. 

6  37 

I.  Sh.  £. 

12  39 

II.  Sh.  E. 

720 

I.  Tr.  I. 

9  51.9 

II.  Ec.  D. 

7  49 

I.  Tr.  E. 

15  9 

II.  Tr.  E. 

8  21 

I.  Sh.  E. 

1518 

II.  Oc.  R. 

16  5.6 

III.  Ec.  D. 

9  37 

I.  Tr.  E. 

88  128.2 

I.  Ec.  D. 

18  4 

lV.*Tr.  I. 

15  38.0 

IV.  Ec.  D. 

80  019 

IV.  Sh.  I. 

458 

I.  Oc.  R. 

19  43.4 

III.*Ec.  R. 

2015.3 

IV.^Ec.  R. 

226 

I.  Sh.  I. 

6  47 

II.  Sh.  I. 

2113 

III.*Oc.  D. 

3  41 

I.  Tr.  I. 

9  9 

II.  Tr.  I. 

22  45 

IV.*Tr.  E. 

18  313.9 

I.  Ec.  D. 

443 

I.  Sh.  E. 

936 

II.  Sh.  E. 

344 

IV.  Oc.  D. 

4  51 

IV.  Sh.  E. 

9  36.9 

IV.  Ec.  I). 

4  053 

III.  Oc.  R. 

6  47 

I.  Oc.  R. 

5  58 

I.  Tr.  E. 

1159 

II.  Tr.  E. 

411 

I.  Sh.  I. 

716.1 

II.  Ec.  D. 

1150 

IV.  Tr.  I. 

14  17.6 

IV.  Ec.  K. 

526 

I.  Tr.  I. 

834 

IV.  Oc.  R. 

16  33 

IV.^Tr.  E. 

1812 

III.*Sh.  I. 

628 

I.  Sh.  E. 

12  45 

II.  Oc.  R. 

23  35.2 

I.  Ec.  D. 

21  4 

IV.*Oc.  D. 

7  43 

I.  Tr.  E. 

2148 

ni.*Sh.  E. 

18  033 

I.  Sh.  I. 

81  3  7 

I.  Oc.  R. 

22  48 

I.^Sh.  I. 

8  120.8 

I.  Ec.  D. 

148 

I.  Tr.  I. 

414 

II.  Sh.  I. 

23  1 

III.*Tr.  I. 

4  40.3 

II.  Ec.  D. 

250 

I.  Sh.  E. 

640 

II.  Tr.  I. 

454 

I.  Oc.  R. 

4  5 

I.  Tr.  E. 

7  3 

II.  Sh.  E. 

88  0  0 

I.  Tr.  I. 

10  9 

II.  Oc.  R 

2142.1 

I.*Ec.  D. 

930 

II.  Tr.  E. 

1  5 

I.  Sh.  £. 

22  39 

I.*Sh.  I. 

1414 

III.  Sh.  I. 

155 

IV.  Oc.  R. 

23  55 

I.  Tr.  I. 

14  115 

I.  Oc.  R. 

17  50 

Ill.^Sh.  E. 

217 

I.  Tr.  E 

141 

II.  Sh.  I. 

1914 

III.^Tr.  I. 

238 

III.  Tr.  E 

6  056 

I.  Sh.  E. 

4  9 

II.  Tr.  I. 

20  55 

I.^Sh.  I. 

19  56.6 

I.*Ec.  D. 

212 

I.  Tr.  E. 

429 

II.  Sh.  E. 

22  9 

I.^Tr.  I. 

23  26 

I.^Oc.R 

19  49.1 

I.*Ec.  D. 

6  59 

II.  Tr.  E. 

22  50 

III.^Tr.  E. 

23  8 

II.*Sh.  I. 

1016 

III.  Sh.  I. 

2312 

I.^Sh.  E. 

80  145.7 

II.  Ec.  D. 

23  22 

I.  Oc.  R. 

13  52 

III.  Sh.  E. 

•7  4 

II.  Oc.  R. 

15  21 

III.  Tr.  I. 

88  026 

I.  Tr.  E. 

1717 

I.^Sh.  I. 

7  136 

II.  Tr.  I. 

18  58 

III.^Tr.  E. 

18  3.5 

I.^Ec.  D. 

18  27 

I.*Tr.  I. 

156 

II.  Sh.  E. 

19  1 

I.*Sh.  I. 

2135 

I.^Oc.  R. 

19  34 

I.^Sh.  E. 

4  26 

II.  Tr.  E. 

2016 

I.*Tr.  I. 

2310.1 

II.^Ec.  D. 

2044 

I.*Tr.  E. 

618 

JII.  Sh.  I. 

2118 

I.*Sh.  E. 

953 

III.  Sh.  E. 

22  33 

I.rrr.  E. 

88  434 

II.  Oc.  R 

1124 

III.  Tr.  I. 

15  23 

I.  Sh.  I. 

15  1 

III.  Tr.  E. 

16  16  10.5 

I.  Ec.  D. 

16  36 

I.^Tr.  I. 

17  8 

I.*Sh.  I. 

19  43 

I.*Oc.  R. 

17  40 

I.^Sh.  E. 

18  23 

I.*Tr.  I. 

20  34.4 

II.*Ec.  D. 

18  53 

I.^Tr.  E. 

19  25 

I.*Sh.  E. 

.  2040 

I.^Tr.  E. 

18  2  2 

II.  Oc.  R. 

84  12  31.7 

I.  Be.  D. 

13  30 

I.  Sh.  I. 

16  3 

I.^Oc.R 

8  14  17.4 

I.  Ec.  D. 

14  45 

I.  Tr.  I. 

17  31 

Il.^Sh.  I. 

17  51 

I.^Oc.  R 

15  47 

I.  Sh.  E. 

19  54 

II.^Tr.  I. 

17  58.7 

II.*Ec.  D. 

17  2 

I.*Tr.  E. 

2019 

Il.^Sh.  E. 

23  28 

II.  Oc.  R. 

17  10  38.7 

I.  Ec.  D. 

22  45 

ii.rrr.  E. 

8  1136 

I.  Sh.  I. 

1411 

I.  Oc.R. 

88  3  58.5 

III.  Ec.  D. 

Tr.,tmiattoftfa«wtolllt«;  8h.,tiiiitttofthetliMlow. 


W'lablSPIISSgSSS^  •^^^  "^  oocuHtto 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


Phases  of  &e  Edipses  of  Ou  SateOaiesfor  an  Inverting  Telescope. 


I. 


d 


III, 


5 


r 


n. 


I 


IV. 


3 


r 


Cimfigrimtians  at  20^  16°^  for  an  Inverting  Telescope. 


• 

West. 

East. 

1 

3- 

O     -1 

4- 

•2« 

2 

•3 

1-      o 

3:04- 

2-    -03     1- 

4 

i 

\-  •2-1      O                '3 

5 

4- 

C 

)   1-     -2 
5     2*     3- 

3- 

61 

4- 

c 

•1« 

7   Ol* 

4- 

2-       3-     O 

8 

•4 

3- 

O  -1 

*2« 

o| 

•4 

•3 

1-      O             2- 

10 

•4 

2-  O         -1 

•3« 

11 

•2  '1       O              "3 

• 

-4« 

12 

O      ''I 

•3 

13 

•lO       2-     3- 

•4 

14 

1* 
2-         3-0 

•4 

15 

3- 

•20*1 

•4 

16 

•3 

1-    O               -2 

4- 

17   02* 

•3      O        -1 

4* 

18 

•21-        O           -3 

4- 

19  1 

O      V4- 

•3 

20 

.,*'  O        2-      3- 

21  03- 

4- 

2-           Ol- 

22  1 

4» 

3- 

•2    O 

•1« 

23 
24 

4« 

•3 

l-O               -2 

02- 

•4 

•3          O      -1 

25  1 

•4 

•2  1*        O        -3 

26  1 

•4 

O    •21- 

•3 

27 

•4       •!      O           2-     3« 

28 

2-        O..*- 

29 

3-       ^2      O             -4 

•4 

•!• 

30  Ol* 

•3 

•  O             -2 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


d  h  Bi 

d  h  m 

d  h  m 

d  h  m 

1«14  24.8 

I.  Ec.  D. 

•  3  39 

II.  Tr.  E. 

18  19  32.3 

III.*Ec.  R. 

M  22  49.4 

!!.♦&. 

17  53 

I.*Oc.  R. 

1155.2 

III.  Ec.  D. 

19  59 

III.^Oc.  D. 

20  4 

II.*Sh.  I. 

13  39 

I.  Sh.  I. 

23  38 

III.*Oc.  R. 

85  330 

II.  Oc. 

22  22 

II.*Tr.  I. 

14  44 

I.  Tr.  I. 

1154 

I.  Sk. 

22  53 

II.*Sh.  E. 

15  34.2 

III.*Ec.  R. 

17  12  39.6 

I.  Ec.  D. 

12  46 

I.  •&. 

15  56 

I.*Sh.  E. 

15  57 

I.*Oc.  R. 

14  11 

I.*8k. 

S  113 

II.  Tr.  E. 

16  23 

III.*Oc.  D. 

2014.0 

II.*Ec.  D. 

15  3 

I.^T^. 

7  56.6 

III.  Ec.  D. 

17  1 

I.*Tr.  E. 

1135.4 

III.  Ec.  R. 

20  2 

III.*Oc.  R. 

18  1  8 

II.  Oc.  R. 

36  9  1.3 

I.  Ec. 

1145 

I.  Sh.  I. 

10  0 

I.  Sh.  I. 

12  11 

I.  Oc. 

12  42 

III.  Oc.  D. 

10  10  46.3 

I.  Ec.  D. 

10  59 

I.  Tr.  I. 

17  2 

Il.^Sk. 

12  55 

I.  Tr.  I. 

14  9 

I.  Oc.  R. 

1218 

I.  Sh.  E. 

18  43 

II.^Tr. 

14  2 

I.  Sh.  E. 

17  38.6 

II.*Ec.  D. 

1316 

I.  Tr.  E. 

19  52 

Il^Sfc. 

1512 

I.  Tr.  E. 

22  44 

II.*Oc.  R. 

2134 

II.^T^. 

16  21 

III.*Oc.  R. 

18  7  7.9 

I.  Ec.  D. 

11  8  7 

I.  Sh.  I. 

10  24 

I.  Oc.  R. 

87  622 

I.  Sh. 

8  8  53.1 

I.  Ec.  D. 

911 

I.  Tr.  I. 

14  28 

II. ♦Sh.  I. 

7  13 

I.  Tr. 

12  20 

I.  Oc.  R. 

10  24 

I.  Sh.  E. 

16  22 

II.*Tr.  I. 

8  40 

I.  8h. 

15  3.1 

II.  Ec.  D. 

1128 

I.  Tr.  E. 

17  18 

II. ♦Sh.  E. 

930 

I.  Tr. 

2018 

II.*Oc.  R. 

1914 

II.^Tr.  E. 

10  4 

III.  Sh. 

18  514.6 

I.  Ec.  D. 

13  27 

III.  Tr. 

4  613 

I.  Sh.  I. 

8  36 

I.  Oc.  R. 

80  429 

I.  Sh.  I. 

13  41 

III.^SL 

7  22 

I.  Tr.  I. 

1154 

II.  Sh.  I. 

526 

I.  Tr.  I. 

17  4 

iii.rrr. 

8  31 

I.  Sh.  E. 

14  0 

II.  Tr.  I. 

•6  6 

III.  Sh.  I. 

9  39 

I.  Tr.  E. 

14  44 

II.*Sh.  E. 

6  46 

I.  Sh.  E. 

88  3  29.7 

I.  Ec 

16  51 

II.*Tr.  E. 

7  43 

I.  Tr.  E. 

6  37 

I.  Oc. 

6  3  21.4 

I.  Ec.  D. 

9  43 

III.  Sh.  E. 

12  7.3 

II.  Ec. 

6  48 

I.  Oc.  R. 

18  2  8 

III.  Sh.  I. 

9  57 

III.  Tr.  I. 

16  40 

II.^Oc 

9  21 

II.  Sh.  I. 

2  35 

I.  Sh.  I. 

13  34 

III.  Tr.  E. 

1135 

II.  Tr.  I. 

338 

I.  Tr.  I. 

88  0  51 

I.  Sh. 

1210 

II.  Sh.  E. 

453 

I.  Sh.  E. 

81  136.3 

I.  Ec.  D. 

139 

I.  Tr. 

14  26 

11.  Tr.  E. 

544 

III.  Sh.  E. 

4  51 

I.  Oc.  R. 

3  8 

I.  Sh. 

2210 

III.*Sh.  I. 

555 

I.  Tr.  E. 

9  32.0 

II.  Ec.  D. 

3  57 

I.  Tr. 

623 

III.  Tr.  I. 

14  19 

II. ♦Oc.  R. 

2158.0 

I.*Bc 

6  042 

I.  Sh.  I. 

10  0 

III.  Tr.  E. 

22  57 

I.^Sh.  I. 

146 

III.  Sh.  E. 

23  42.9 

I.*Ec.  D. 

23  53 

I.^Tr.  I. 

80  1  4 

I.  Oc. 

149 

I.  Tr.  I. 

618 

II.  Sh. 

2  45 

III.  Tr.  I. 

14  3  3 

I.  Oc.  R. 

88  115 

I.  Sh.  E. 

752 

II.  Tr. 

2  59 

I.  Sh.  E. 

6  56.6 

II.  Ec.  D. 

2  10 

I.  Tr.  E. 

9  9 

II.  Sh. 

4  7 

I.  Tr.  E. 

1157 

II.  Oc.  R. 

20  4.6 

I.^Ec.  D. 

10  44 

II.  Tr. 

6  21 

III.  Tr.  E. 

21  4 

I.*Sh.  I. 

2317 

I.^Oc.  R. 

1919 

I.*Sh. 

1816 

IV.*Sh.  I. 

22  5 

I.*Tr.  I. 

20  6 

I.^Tr. 

21  49.7 

I.*Ec.  D. 

23  21 

I.*Sh.  E. 

88  3  45 

II.  Sh.  I. 

2137 

I.^Sh. 

22  51 

IV.»Sh.  E. 

5  33 

II.  Tr.  I. 

22  23 

I.*Tr. 

15  0  23 

I.  Tr.  E. 

6  35 

II.  Sh.  E. 

23  48.6 

III.^Bc. 

7  115 

I.  Oc.  R. 

3  36.1 

IV.  Ec.  D. 

8  24 

II.  Tr.  E. 

4  21.2 

II.  Ec.  D. 

8  19.5 

IV.  Ec.  R. 

12  12 

IV.  Sh.  I. 

81  6  36 

III.  Oc. 

4  42 

IV.  Tr.  I. 

13  25 

IV.  Oc.  D. 

16  50 

IV.^Sh.  E. 

16  26.4 

I.^Ec. 

925 

IV.  Tr.  E. 

18  11.2 

I.*Ec.  D. 

17  26 

I.^Sh.  I. 

19  30 

I.^Oc. 

9  32 

II.  Oc.  R. 

1816 

IV.*Oc.  R. 

18  19 

I.^Tr.  I. 

21  36.4 

IV.*Ec. 

1910 

I.*Sh.  I. 

2130 

I.*Oc.  R. 

19  43 

I.^Sh.  E. 

2017 

I.*Tr.  I. 

19  50.9 

III.^Ec.  D. 

2127 

I.*Sh.  E. 

16  111 

II.  Sh.  I. 

20  33 

IV.^Tr.  I. 

22  34 

I.*Tr.  E. 

311 

II.  Tr.  I. 

20  37 

I.^Tr.  E. 

4  1 

II.  Sh.  E. 

23  30.1 

III.^Ec.  R. 

8  16  18.0 

I.*Ec.  D. 

6  3 

II.  Tr.  E. 

23  30 

III.^Oc.  D. 

19  42 

I.*Oc.  R. 

15  32 

I.*Sh.  I. 

22  37 

II.*Sh.  I. 

15  53.1 

III.*Ec.  D. 

84  118 

IV.  Tr.  E. 

16  32 

I.*Tr.  I. 

3  9 

III.  Oc.  R. 

•  0  48 

II.  Tr.  I. 

17  49 

I.*Sh.  E. 

14  32.9 

I.^Ec.  D. 

127 

II.  Sh.  E. 

18  50 

I.*Tr.  E, 

17  44 

I.^Oc.  R. 

Note.— L  deiiot«g  ingress;   E.,  egress;  D.,  dissppeanmce;  R.,  re«ppeennce;  Ec.  eeUpte;  Oo,  oooultai 
Tr.,  tnult  of  tha  saUUiU;  Sh,,  tiantit  of  tho  shadow.  «Visiblo  st  Wtshlngtoii. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


PhuM  of  the  Edipsea  of  the  SaU^iteafor  an  Inverting  Tdeseope. 


I. 


II. 


d 


m. 


S 


I 


IV. 


5 


C^mfiguratwns  at  19^  SO^fcr  an  Inverting  Telescope. 


East. 


1 

•3             O  T 

•4 

2 

2-       1-     O  -3 

•4 

31 

O       -1 

•3                  4- 

*2« 

4i 

•1       O            2" 

3-           4* 

5 

2-     O      .?• 

4- 

6 

\     -1  O     4- 

7 

3*              4-     lO*        -2 

8 

4-     -3                O    2- 

'!• 

91 

4- 

2*         1-   O 

•3« 

10 
11 

4- 

O      -1 

•3 

-20 

•4 

1»        O             2- 

3- 

12 

•4 

2-  O        *i. 

13 

•4            •23-  -1     O 

14 

3-          -4           O  1-    -2 

15 
16 

17 

•3                 0*4    2« 

'!• 

2-          l-O 

4 

•3« 

•20    -1      -a 

1             -4 

18 

1*       O               -2 

3-                 -4 

19 

20 
21 
22 

o     .i'- 

4* 

•2   I     O 

4- 

3.                      O     \ 

4- 

•3    •              iQ         2-    4- 

23 

01- 

2*       -3  0 

24 

4*       -2   O  -1         '3 

25 

1 

4-                    1-     O               '2 

•3 

26  02- 

4- 

O         •!  3- 

27 

28 

4- 

•2  -1  3-  O 

•4 

3.                     O     ^*' 

29 

•4 

•3                -1  O           2* 

30 
31 

•4         2--310- 

\     O            -3 

•1* 
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ET.KM 

ENl 

'S    FOR  DETERMINING    THE  GEOCENTRIC  POSITION.  APPEAR- 1 

ANCE,  AND  MAGNITUDE  OF  SATURN'S  RINGS. 

Stdkr 

OrMowich 

Mif. 

Umn 

a 

b 

P 

B 

U 

O) 

B' 

U' 

MldtOcht. 

// 

// 

•      / 

•      / 

•      1 

•         / 

•      / 

•      t 

Jan. 

7 

44.49 

-  8.41 

-6  24.9 

-10  53.7 

24  21.2 

42  19.9 

-12  34.0 

338  18.2 

+0.5 

15 

44.91 

8.66 

6  26.4 

11    7.1 

23  57.2 

42  19.9 

12  27.0 

338  34.4 

0.4 

23 

45.24 

8.92 

6  28.1 

11  22.6 

23  28.8 

42  19.8 

12  20.0 

338  50.5 

0.4 

31 

45.48 

9.19 

6  30.1 

11  39.5 

22  56.9 

42  19.8 

12  13.0 

339    6.7 

0.3 

Feb. 

8 

45.61 

9.45 

6  32.1 

11  57.2 

22  22.6 

42  19.8 

12    6.0 

339  22.8 

o.a 

16 

45.63 

-  9.69 

-6  34.2 

-12  15.0 

21  47.2 

42  19.7 

-11  59.0 

339  38.9 

+0.2 

24 

45.54 

9.89 

6  36.2 

12  32.4 

21  12.1 

42  19.7 

11  52.0 

339  54.9 

0.3 

liar. 

4 

45.34 

10.06 

6  38.0 

12  48.7 

20  38.5 

42  19.7 

11  44.9 

340  11.0 

0.3 

12 

45.04 

10.18 

6  39.7 

13    3.5 

20    7.6 

42  19.6 

11  37.9 

340  27.0 

0.4 

20 

44.65 

10.25 

6  41.2 

13  16.3 

19  40.4 

42  19.6 

11  30.9 

340  43.0 

0.4 

28 

44.19 

-10.27 

-6  42.3 

-13  26.5 

19  18.0 

42  19.5 

-11  23.7 

340  59.0 

+0.4 

Ain*. 

5 

43.67 

10.24 

6  43.2 

13  33.9 

19    1.0 

42  19.5 

11  16.6 

341  14.9 

0.5 

13 

43.10 

10.17 

6  43.8 

13  38.6 

18  49.9 

42  19.5 

11    9.5 

341  30.9 

0.5 

21 

42.51 

10.05 

6  44.0 

13  40.3 

18  45.0 

42  19.4 

11    2.4 

341  46.8 

o.e 

29 

41.91 

9.89 

6  43.9 

13  39.0 

18  46.4 

42  19.4 

10  55.2 

342    2.7 

0.6 

May 

7 

41.31 

-  9.69 

-6  43.5 

-13  34.7 

18  54.1 

42  19.4 

-10  48.1 

342  18.6 

+0.7 

16 

40.71 

9.46 

6  42.7 

13  27.5 

19    8.0 

42  19.3 

10  41.0 

342  34.4 

0.7 

23 

40.13 

9.22 

6  41.7 

13  17.5 

19  27.7 

42  19.3 

10  33.8 

342  50.3 

0.7 

31 

39.58 

8.96 

6  40.3 

13    5.0 

19  53.0 

42  19.2 

10  26.6 

343    6.1 

0.& 

June 

8 

89.06 

8.68 

6  38.6 

12  50.1 

20  23.4 

42  19.2 

10  19.4 

343  21.9 

0.S 

16 

38.59 

-  8.39 

-6  36.6 

-12  33.0 

20  58.5 

42  19.2 

-10  12.2 

343  37.7 

+0.S 

24 

38.16 

8.09 

6  34.4 

12  13.8 

21  37.8 

42  19.1 

10    5.0 

343  53.4 

0.8 

July 

2 

37.78 

7.78 

6  31.9 

11  52.8 

22  20.7 

42  19.1 

9  57.8 

344    9.2 

0.8 

10 

37.44 

7.47 

6  29.2 

11  30.2 

23    6.8 

42  19.1 

9  50.6 

344  24.9 

0.9 

18 

37.16 

7.16 

6  26.3 

11    6.2 

23  55.7 

42  19.0 

9  43.4 

344  40.6 

0.9 

26 

36.93 

-  6.85 

-6  23.2 

-10  41.1 

24  46.8 

42  19.0 

-  9  36.2 

344  56.3 

+0.9 

Aug. 

3 

36.75 

6.54 

6  19.9 

10  15.1 

25  39.5 

42  19.0 

9  29.0 

345  12.0 

0.9 

11 

36.62 

6.24 

6  16.4 

9  48.4 

26  33.5 

42  18.9 

9  21.7 

346  27,6 

0.9 

19 

36.55 

5.94 

6  12.9 

9  21.3 

27  28.3 

42  18.9 

9  14.4 

345  43.3 

0.8 

27 

36.54 

5.65 

6    9.2 

8  54.0 

28  23.4 

42  18.8 

9    7.2 

346  68.9 

0.8 

Sept. 

4 

86.58 

-  5.37 

-6    5.5 

-  8  26.7 

29  18.3 

42  18.8 

-  8  59.9 

346  14.5 

+0.9 

12 

36.67 

5.10 

6    1.7 

7  59.7 

30  12.5 

42  18.8 

8  52.6 

346  30.1 

0.9 

20 

36.82 

4.84 

5  58.0 

7  33.4 

31    5.5 

42  18.7 

8  45.3 

346  45.6 

1.0 

28 

37.03 

4.60 

5  54.3 

7    8.0 

31  56.9 

42  18.7 

8  38.0 

347    1.2 

1.0 

Oct. 

6 

37.29 

4.37 

5  50.7 

6  43.7 

32  46.2 

42  18.6 

8  30.7 

347  16.7 

1.0 

14 

37.61 

-  4.16 

-5  47.2 

-  6  20.8 

33. 32.8 

42  18.6 

-  8  23.4 

347  32.2 

+1.1 

22 

37.97 

3.96 

5  44.0 

5  59.6 

34  16.2 

42  18.6 

8  16.1 

347  47.7 

1.1 

30 

38.38 

3.79 

5  41.0 

5  40.5 

34  55.9 

42  18.5 

8    8.8 

348    8.2 

1.1 

Nov. 

7 

88.84 

3.65 

5  38.3 

5  23.7 

35  31.5 

42  18.5 

8    1.5 

348  18.6 

1.1 

15 

39.34 

3.53 

5  35.9 

5    9.4 

36    2.4 

42  18.5 

7  54.1 

348  34.1 

1.1 

23 

39.88 

-  3.45 

-5  33.9 

-  4  57.9 

36  28.2 

42  18.4 

-  7  46.8 

348  49.5 

+1.1 

Dec. 

1 

40.45 

3.40 

5  32.3 

4  49.4 

36  48.5 

42  18.4 

7  39.5 

349    4.9 

1.0 

9 

41.03 

3.39 

5  31.2 

4  44.1 

37    2.8 

42  18.4 

7  32.1 

349  20.3 

1.0 

17 

41.62 

3.41 

5  30.6 

4  42.1 

37  11.0 

42  18.3 

7  24.8 

349  36.7 

1.0 

25 

42.21 

3.48 

5  30.5 

4  43.3 

37  13.0 

42  18.3 

1 

7  17.4 

349  61.1 

1.0 

33 

42.78 

-  3.58 

-5  30.9 

-  4  47.9 

37    8.7 

42  18.2 

-  7  10.0 

350    6.4 

+0.9 

The  factor  to  be  multiplied  by  a  and  6  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring-0.8801,  log  factor-9.9445 

The  outer  ellipse  of  the  inner  ring-0.8599,  log  fact<v-9.9344 

The  inner  ellipse  of  the  inner  ring-0.6650,  log  factor-9.8228 

The  inner  ellipse  of  the  dusky  ring-0.5486,  log  factor-9.7392 

Nofx.—Tiis  xisgaUvs  sign  of  fi  IndkatM  that  th«  viiibto  gorfue  of  ths  ilDf  8  ii  tha  soQtl^^ 


SATELLITES  OF  SATURN,  1919. 


653 


i.S 


9   ^  CO  a»  00  t^  lO  00  «D  1^  «D 

S  C9  QO  rH  r^  C4  CO  ^- C^  lO 
M  C4  C4rHrHC9  M  i-l 
H 

o 
o 

p         •-<•-<  J-J  ►^  ^  J-H  H-J  1-4  kJ 


3 
O 


\.% 


o 
Z 


I 


1^ 

q    fe- 


<2Q 

O 

8 

O 

a; 

ft. 


8 


fts 

o 
o 


8 


i 


>: 

^ 

>: 

N 


I  « 

ii5ille:g.g 


654 


SATELLITES  OF  SATURN,  1919. 


GREENWICH  MEAN  TIME. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbitB  marked  "0"  are  those  of  tk 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of  these  elongations  may  be 
found  from  the  following  tables,  and  the  apparent  position  of  a  satellite  at  any  other  time  may 
be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  aod 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inn«r  satellites  are  regayxied  u 
circular,  and  the  time  of  any  greatest  elongation  not  given  in  the  tables  may  be  readily  found 
from  those  given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic  period.  For 
Titan,  Hyperion,  and  lapetus  the  eccentricity  is  taken  into  account,  and  for  lapetus  the  timea 
both  of  the  greatest  elongations  and  of  the  conjunctions  are  given.  The  following  abbreviadons 
are  used  in  the  tables: 


E.,  Eastern  Elongati< 
W.,  Western  Elongati 

on.              I.,  Inferior  Conjunction  (north  of  planet), 
on.            S.,  Superior  Conjunction  (south  of  planet). 

MIMAS. 

GreaUBt  Elongationg  Vitibk  in  the  United  States. 

d    h 
Jan.      118.5  W. 
2 17.1  W. 
3 15.7  W. 
4 14.3  W. 
5  1.6  E. 

d    h 
Jan.  30  23.5  W. 
31 22.1  W. 
Feb.    120.8W. 

2 19.4  W. 

3 18.0  W. 

Feb.  28 17.2  E. 
Mar.    115.9E. 

2 14.5  E. 

3 13.1  E. 

4  0.4  W. 

d     h 
Apr.    118.2E. 
2 16.8  E. 
315.4E. 
4 14.0  E. 
5 12.7  E. 

d    h 
May  14 15.4  W. 

15 14.0  W. 
19 19.8  E. 
20 18.5  E. 

21 17.1  E. 

d     h 
Nov. 22  COW. 
2222.6  W. 
23  21.2  W. 
24 19.9  W. 
25 18.5  W. 

6  0.3  E. 

6  22.9  E. 

7  21.5  E. 

8  20.1  E. 
9 18.7  E. 

4 16.6  W. 
6 15.2  W. 
6 13.8  W. 
7  1.1  E. 
7 12.4  W. 

4 11.7  E. 

4  23.0  W. 

5  21.6  W. 

6  20.2  W. 

7 18.8  W. 

622.6  W. 
7  21.2  W. 
8 19.8  W. 
9 18.4  W. 
10 17.1  W. 

22 15.7  E. 

23 14.3  E. 
24 12.9  E. 

28 18.8  W. 

29 17.4  W. 

29  1.6  E. 

30  0.3  £. 
30  22.9  £. 

Dec.    121.5E. 
220.1  £. 

10 17.3  E. 
11 15.9  E. 
12 14.6  E. 

13  1.9  W. 

14  0.5  W. 

7  23.7  E. 

8  22.4  E. 
921.0  E. 

10 19.6  E. 
11 18.2  E. 

8 17.5  W. 

9 16.1  W. 
10 14.7  W. 
11 13.3  W. 
12 11.9  W. 

11 15.7  W. 
12 14.3  W. 
13 12.9  W. 

15  21.5  £. 

16  20.1  E. 

30 16.0  W. 

31 14.6  W. 

June  113.2W. 

6 17.7  E. 

7 16.3  E. 

3 18.7 E. 
4 17.4  B. 

7  1.9  W. 

8  0.5  W. 
8  23.1  W. 

14  23.1  W. 

15  21.7  W. 

16  20.3  W. 
17 18.9  W. 
18 17.5  W. 

12 16.8  E. 
13 15.4  E. 
14 14.0  E. 
15  1.3  W. 
15 12.6  E. 

12  23.2  E. 

13  21.8  E. 

14  20.5  E. 
15 19.1  E. 
16 17.7  E. 

17 18.7  E. 
18 17.3  E. 
19 15.9  E. 
20 14.6  E. 
21 13.2  E. 

8 14.9  E. 

9 13.6  E. 
14 18.0  W. 
15 16.6  W. 
16 15.2  W. 

9  21.8  W. 
10  20.4  W. 
11 19.0  W. 
12 17.6  W. 
15  2.2  £. 

19 16.2  W. 
20 14.8  W. 

21  2.1  E. 
21 13.4  W. 

22  0.7  E. 

16  0.0  W. 

16  22.6  W. 

17  21.2  W. 
18 19.8  W. 
19 18.4  W. 

17 16.3  E. 
18 14.9  E. 
19 13.5  E. 
20 12.2  E. 
20  23.5  W. 

23  21.7  W. 

24  20.4  W. 
25 19.0  W. 
26 17.6  W. 
27 16.2  W. 

17 13.8  W. 

.... 

Oct.  3026.4 E. 
31 19.1  E. 

16  0.8  £. 

16  23.4  £. 

17  22.0  E. 

18  20.6  £. 
19 19.2  E. 

• 

22  23.3  E. 

23  21.9  E. 

24  20.5  E. 
25 19.1  E. 
26 17.8  £. 

20 17.0  W. 
21 15.6  W. 
22 14.2  W. 
23   1.6  E. 
23 12.9  W. 

21 22.1  W. 
22  20.7  W. 
23 19.3  W. 
24 17.9  W. 
25 16.6  W. 

28 14.8  W. 

29 13.5  W. 

May    220.6E. 

3 19.2  E. 

417.9E. 

Nov.  5  0.8  W. 

5  23.5  W. 

6  22.1  W. 

7  20.7  W. 
8 19.3  W. 

20 17.8  E. 
21 16.5  £. 

23  2.4  W. 

24  LOW. 
24  23.6  W. 

27 16.4  E. 
28 15.0  E. 

29  2.3  W. 
29 13.6  E. 

30  0.9  W. 

24  0.2  E. 
24 11.5  W. 

24  22.8  E. 

25  21.4  E. 

26  20.0  E. 

26 15.2  W. 
27 13.8  W. 
28 12.4  W. 

29  22.3  E. 

30  21.0  E. 

5 16.5  E. 

6 15.1  E. 

7 13.7  E. 
11 19.5  W. 
12 18.2  W. 

13  1.1  E. 

13  23.7  E. 

14  22.4  E. 

15  21.0  E. 
16 19.6  E. 

25  22.2  W. 

26  20.8  W. 
27 19.5  W. 
28 18.1  W. 
29 16.7  W. 

30 12.2  E. 

27 18.6  E. 

31 19.6  E. 

13 16.8  W. 

21  1.4  W. 

31  2.6  E. 
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GBEENWICH  MEAN  TIME. 


ENCELADUS. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.   1  9.7  £. 

Feb.  10  3.1  E. 

Mar.  21 20.5  E. 

Apr.  30 14.2  E. 
May  123.1E. 

June  9  8.1  £. 

Nov.  23 13.6  E. 

2 18.6  £. 

11 12.0  E. 

23  5.4  E. 

10 17.0  E. 

24  22.4  E. 

4  3.4  E. 

12  20.8  E. 

24 14.3  E. 

3  8.0  E. 

12  1.9  E. 

26  7.3  E. 

5 12.3  E. 

14  5.7  E. 

2523.2  E. 

4 16.9  E. 

13 10.8  E. 

27 16.2  E. 

6  21.2  E. 

15 14.6  £. 

27  8.1  E. 

6  1.8  E. 

14 19.7  £. 

29  LIE. 

8  6.1  E. 

16  23.5  E. 

28 17.0  E. 

7 10.7  E. 

16  4.6  E. 

30 10.0  E. 

9 14.9  E. 

18  8.3  E. 

30  1.8  E. 

8 19.6  E. 

17 13.5  E. 

Dec.  118.9E. 

10  23.8  E. 

19 17.2  E. 

31 10.7  E. 

10  4.5  E. 

18  22.4  E. 

3  3.8 E. 

12  8.7  E. 

21  2.1  E. 

Apr.  119.6E. 

11 13.3  E. 

20  7.3  E. 

4 12.7  E. 

13 17.6  E. 

22 11.0  E. 

3  4.5  E. 

12  22.2  E. 

•   a   •   • 

5  21.5  E. 

15  2.4  E. 

23 19.8  E. 

4 13.4  E. 

14  7.1  E. 

.   •   •   • 

7  6.4  E. 

16 11.3  E. 

25  4.7  E. 

5  22.3  E. 

15 16.0  E. 

Oct.  29  21.5  E. 

8 15.3  E. 

17  20.2  E. 

26 13.6  E. 

7  7.1  E. 

17  0.9  E. 

31  6.4  E. 

10  0.2  E. 

19  5.1  E. 

27  22.5  E. 

8 16.0  E. 

18  9.8  E. 

Nov.  115.3E. 

11  9.1  E. 

20 14.0  E. 

Mar.  1  7.4  E. 

10  0.9  E. 

19 18.7  E. 

3  0.2  E. 

12 18.0  E. 

21 22.8  E. 

2 16.2  E. 

11  9.8  E. 

21  3.6  E. 

4  9.1  E. 

14  2.9  E. 

23  7.7  E. 

4  1.1  E. 

12 18.7  E. 

22 12.5  E. 

5 18.0  E. 

15 11.7  E. 

24 16.6  E. 

5 10.0  E. 

14  3.6  E. 

23  21.4  E. 

7  2.9  E. 

16  20.6  E. 

26  1.5  E. 

6 18.9  E. 

15 12.4  E. 

25  6.3  E. 

8 11.8  E. 

18  5.5  E. 

27 10.3  E. 

8  3.8  E. 

16  21.3  E. 

26 15.2  E. 

9  20.7  E. 

19 14.4  E. 

28 19.2  E. 

9 12.6  E. 

18  6.2  E. 

28  0.1  E. 

11  5.5  E. 

20  23.3  E. 

30  4.1  E. 

10  21.5  E. 

19 15.1  E. 

29  9.0  E. 

12 14.4  E. 

22  8.2  E. 

31 13.0  E. 

12  6.4  E. 

21  0.0  E. 

30 17.9  E. 

1323.3  E. 

23 17.0  E. 

Feb.  121.8E. 

13 15.3  E. 

22  8.9  E. 

June  1  2.8  E. 

15  8.2  E. 

25  1.9  E. 

3  6.7  E. 

15  0.1  E. 

23 17.8  E. 

2 11.7  E. 

16 17.1  E. 

26 10.8  E. 

4 15.6  E. 

16  9.0  E. 

25  2.7  E. 

3  20.6  E. 

18  2.0  E. 

27 19.7  E. 
29  4.6  E. 

6  0.5  E. 

17 17.9  E. 

26 11.6  E. 

5  5.4  E. 

19 10.9  E. 

7  9.3  E. 

19  2.8  E. 

27  20.4  E. 

6 14.3  E. 

20 19.8  E. 

30 13.4  E. 

8 18.2  E. 

20 11.7  E. 

29  5.3  E. 

7  23.2  E. 

22  4.7  E. 

31 22.3  E. 

TETHYS. 


Jan. 


Feb. 


d  h 
1 21.7  E. 
3 19.0  E. 
5 16.3  E. 
7 13.6  E. 
9 10.9  E. 

11  8.2  E. 
13  5.5  E. 
15  2.8  E. 

17  0.1  E. 

18  21.4  E. 

20 18.7  E. 
22 16.0  E. 
24 13.3  E. 
26 10.6  E. 
28  7.8  E. 

30  5.1  E. 

1  2.4  E. 

2  23.7  E. 
4  21.0  E. 
618.3E. 

8 15.6  E. 


Feb.  10 12.9  E. 
12 10.2  E. 
14  7.4  E. 
16  4.7  E. 

18  2.0  E. 

19  23.3  E. 
21 20.6  E. 
23 17.9  E. 
25 15.2  E. 
27 12.5  E. 

Mar.  1  9.8  E. 

3  7.1  E. 

5  4.4  E. 

7  1.6E. 

8  22.9  E. 

10  20.2  E. 
12 17.5  E. 
14 14.8  E. 
16 12.1  E. 
18  9.4  E. 

20  6.7  E. 


d  h 
Mar.  22  4.0  E. 

24  1.3E. 

2522.6  E. 
27 19.9  E. 

29 17.2  E. 

31 14.5  E. 
Apr.  2 11.8  E. 

4  9.1  E. 
6  6.4  £. 
8  3.7  E. 

10  1.0  E. 

11 22.3  E. 

13 19.7  E. 
16 17.0  E. 
17 14.3  E. 

19 11.6  E. 
21  8.9  E. 
23  6.2  E. 

25  3.5  E. 

27  0.8  B. 

28  22.1  E. 


d  h 
Apr.  30 19.4  E. 
May  2 16.8  E. 

4 14.1  E. 

6 11.4  E. 
8  8.7  E. 

10  6.0  E. 
12  3.3  E. 

14  0.7  E. 

15  22.0  E. 
17 19.3  E. 

19 16.6  E. 
21 14.0  E. 
23 11.3  E. 
25  8.6  E. 
27  5.9  E. 

29  3.2  E. 

31  0.6  E. 

June  121.9E. 

3 19.2  E. 

5 16.5  E. 

7 13.9  E. 


d  h 

June  9 11.2  E. 

11  8.5  E. 

13  5.8  E. 

15  3.2  E. 

17  0.5  E. 

18  21.8  E. 
20 19.2  E. 

.... 

Oct.  31  6.4  E. 

Nov.  121.7E. 
3 19.0  E. 
5 16.4  E. 
7 13.7  E. 
9 11.0  E. 

11  8.3  E. 

13  5.6  E. 

15  2.9  E. 

17  0.3  E. 

18  21.6  E. 

20 18.9  E. 


d  h 
Nov.  22 16.2  E. 

24 13.5  E. 
26 10.8  E. 
28  8.2  E. 
30  5.5  E. 

Dec.  2  2.8  E. 

4  0.1  E. 

5  21.4  E. 
7 18.7  E. 
9 16.0  E. 

11 13.3  E. 

13 10.6  E. 
15  7.9  E. 
17  5.2  E. 

19  2.6  E. 

20  23.9  E. 
22  21.2  E. 
24 18.5  E. 
26 15.8  E. 
28 13.1  E. 

30 10.4  E. 
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GREENWICH  MEAN  TIME. 


DIONB. 


d     h 

d     h 

d     h 

d    h 

d     h 

d  1 

Jan.      2  5.7  £. 

Feb.  12  6.5  E. 

Mar.  25  7.4  E. 

May    5  8.6  E. 

June  15 10.4  E. 

Not.  21  Ml 

4  23.4  E. 

15  0.2  E. 

28   l.OE. 

8  2.3  E. 

18  4.1  E. 

24  Oil 

7 17.0  E. 

17 17.8  E. 

30 18.7  E. 

10  20.0  E. 

20  21 .8  E. 

2618il 

10 10.7  E. 

2011.5  E. 

Apr.    2 12.4  E. 

13 13.7  E. 

28 15.5  £. 

291101 

13  4.4  E. 

23  5.1  E. 

5  6.0  E. 

16  7.4  E. 

•  .  .   • 

Dec.  2  5.7£ 

15  22.0  E. 

25  22.8  E. 

7  23.7  E. 

19  1.2  E. 

•        •        •         a 

4214E 

18 15.7  E. 

'  28 16.4  E. 

10 17.4  E. 

21 18.9  E. 

Oct.  27 16.5  E. 

717JE. 

21   9.3  E. 

Mar.    3 10.1  E. 

13 11.1  E. 

24 12.6  E. 

80  9.2  E. 

1010.81 

24  3.0  E. 

6  3.7  E. 

16  4.8  E. 

27  6.3  E. 

Nov.   2  3.0  E. 

13  4.5E 

26  20.6  E. 

821.4E. 

18  22.4  E. 

30  0.0  E. 

• 

4  20.7  E. 

152!.!l 

29 14.3  E. 

11  15.0  E. 

21 16.1  E. 

June  117.7E. 

7 14.4  E. 

ISUil 

Feb.     1   7.9  E. 

14  8.7  E. 

24  9.8  E. 

4 11.5  E. 

10  8.1  E. 

21  lil 

4   1.6E. 

17  2.4  E. 

27  3.5  E. 

7  5.2  E. 

13   1.8  E. 

24  1fl 

6 19.2  E. 

19  20.0  E. 

2921.2  E. 

922.9  E. 

15 19.5  E. 

262»IE^ 

9 12.9  E. 

22 13.7  E. 

May    2 14.9  E. 

12 16.6  £. 

18 13.2  E. 

2914.a 

RHEA. 


d     h 

Jan.      116.3E. 

6  4.6  E. 

10 16.9  E. 

15  5.3  E. 

19 17.6  E. 

24  6.0  E. 

28 18.3  E. 

Feb.     2  6.6  E. 

6 19.0  E. 


Jan. 
Feb. 


d    h 
Feb.  11  7.3  E. 

15 19.6  E. 

20  7.9  E. 

24  20.2  E. 
Mar.    1  8.6  E. 

5  20.9  E. 
10  9.2  E. 
14  21.6  E. 
19  9.9  E. 


d     h 

Mar.  23  22.3  E. 

28 10.6  E. 

Apr.    123.0E. 

6 11.4  E. 

10  23.8  £. 

15 12.2  E. 
20  0.6  E. 
24 13.0  E. 
29  1.5E. 


d     h 

May    3 13.9  E. 

8  2.4  E. 

12 14.8  E. 

17  3.3  E. 

21 15.8  E. 

26  4.3  E. 

30 16.8  £. 

June  4  5.3  E. 

8 17.8  E. 


d     h 
June  13  6.4  E. 
17 18.9  £. 


Oct.  81 11,7  E, 


Nov. 


5  0.2  E. 

9 12.7  E. 
14  1.2  E. 
18 13.7  E. 


d    h 
Nov.  23  2it 

27 14.7  E 
2  HE. 
6 15.6  £ 

11  4.0  E 

16 16.5  E. 
20  4i£. 
2417.SE. 
29  5.7  E. 


TITAN. 


d     h 

d     h 

d 

h 

d 

h 

d     h 

d    b 

Jan. 

3 18.8  W. 

Feb. 

20 11.5  W. 

Apr. 

9 

4.8  W. 

May  27 

1.8  W. 

Oct. 

18  5.9  W. 

I>ec.   5  5iV 

11 23.2  E. 

28 16.0  E. 

17 

9.9  E. 

June  4 

7.5E. 

26 10.6  £. 

IS  9JS 

1916.6W. 

Mar. 

8  9.0  W. 

25 

3.4  W. 

12 

1.6  W. 

Nov 

.  8  6.0  W. 

214iW. 

27  20.9  E. 

16 13.6  E. 

May 

3 

8.7  E. 

20 

7.4  E. 

11 10.5  E. 

29  1.)^. 

Feb. 

4 14.1  W. 

24  6.8  W. 

11 

2.4  W. 

•     • 

•      • 

19  5.8  W. 

•  .  •  • 

12 18.5  E. 

Apr. 

111.6E. 

19 

7.9  E. 

•     • 

•      • 

27 10.0  E. 

•  .  •  • 

HYPERION. 


d     h 

11   8.0W. 
21 19.8  E. 

lll.OW. 
11 22.6  E. 


d     h 
Feb.  22 14.0  W. 
Mar.    5  1.8  E. 

15 17.8  W. 

26  6.1  E. 


d     h 
Apr.    5  22.6  W. 

1611.9E. 

27  4.9  W. 
May    7 19.6  E. 


d    h 
May  18 12.5  W. 

29  5.0  E. 
June   821.6W. 

19 16.0  E. 


d     h 

Oct.  26  23.8  E. 

Nov.   6  4.5  W, 

17 11.7  E. 


d     h 
Nov.  27 14.5  W. 

Dec.  822.1E. 
18  23.4  W. 
30  6.9  £. 


lAPETUS. 


Jan. 
Feb. 


d    h 
20  8.41. 
7  21.9  W. 


d     h 
Feb.  27 14.3  S. 
Mar.  20  3.8  E. 


d     h 
Apr.    815.71. 
27 10.7  W. 


d     h 
May  17 12.3  S. 
June   7 15.6  E. 


d    h 
Oct.  2622.58. 
Nov.  17  1.5  E. 


d     h 
Dec.    615.01. 
25 14.5  W. 
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DIFFERENTIAL  COORDINATES  OF  PHOEBE. 

FOB  GREENWICH  MEAN  NOON. 


I>»te. 

apm^^Bat. 

^rhT^Smt. 

Date. 

«Ph.-^«Bat. 

^VbT^X, 

Data. 

«Pli.""<XSa*. 

^h.— ^Bikt. 

m 

t 

t 

It 

m 

8 

t 

ti 

in 

8 

t          99 

Jan.   1 

.1 

11.5 

+  9 

11 

Apr.  15 

-2 

24.1 

+12 

26 

■ 

... 

•    .  . 

3 

13.9 

9 

23 

17 

2 

24.2 

12 

23 

• 

... 

•    .  . 

5 

16.3 

9 

34 

19 

2 

24.2 

12 

20 

Sept.  25 

+0 

20.0 

-  3  49 

7 

18.6 

9 

45 

21 

2 

24.2 

12 

16 

27 

0 

23.2 

4   8 

9 

21.0 

9 

56 

23 

2 

24.1 

12 

13 

29 

0 

26.4 

4  26 

11 

^^1 

23.3 

+10 

6 

25 

-2 

24.0 

+12 

9 

Oct.  1 

+0 

29.5 

-  4  45 

13 

25.6 

10 

16 

27 

2 

23.8 

12 

6 

3 

0 

32.6 

5   8 

15 

27,8 

10 

26 

29 

2 

23.5 

12 

2 

5 

0 

85.6 

5  21 

17 

30.0 

10 

36 

May  1 

2 

23.2 

11 

57 

7 

0 

38.6 

5  39 

19 

32.2 

10 

45 

3 

2 

22.8 

11 

53 

9 

0 

41.6* 

5  57 

21 

^^1 

34.4 

+10 

54 

5 

-2 

22.4 

+11 

48 

11 

+0 

44.6 

-  6  i4 

23 

36.5 

11 

2 

7 

2 

21.9 

.  11 

44 

13 

0 

47.5 

6  31 

25 

38.6 

11 

10 

9 

2 

21.3 

11 

39 

15 

0 

50.3 

6  48 

27 

40.6 

11 

18 

11 

2 

20.7 

11 

34 

17 

0 

53.1 

7   5 

29 

42.6 

11 

26 

13 

2 

20.0 

11 

28 

19 

0 

55.8 

7  21 

31 

^1 

44.6 

+11 

33 

15 

-2 

19.3 

+11 

23 

21 

+0 

58.5 

-  7  36 

Feb.   2 

46.5 

11 

39 

17 

2 

18.5 

11 

17 

23 

1.1 

7  52 

4 

48.4 

11 

46 

19 

2 

17.7 

11 

11 

25 

3.7 

8   7 

6 

50.2 

11 

52 

21 

2 

16.8 

11 

5 

27 

6.2 

8  21 

8 

52,0 

11 

57 

23 

2 

15.8 

10 

58 

29 

8.7 

8  35 

10 

"*  1 

53.7 

+12 

3 

25 

-2 

14.8 

+10 

52 

31 

+1 

11.0 

-  8  48 

12 

55.4 

12 

8 

27 

2 

13.7 

10 

45 

Nov.  2 

13.3 

9   1 

14 

57.1 

12 

12 

29 

2 

12.5 

10 

38 

4 

15.6 

9  14 

16 

58.7 

12 

17 

31 

2 

11.3 

10 

31 

6 

17.7 

9  26 

IB 

2 

0.3 

12 

21 

June  2 

2 

10.1 

10 

23 

8 

19.8 

9  38 

20 

-2 

1.8 

+12 

25 

4 

-2 

8.8 

+10 

16 

10 

+1 

21.8 

-  9  49 

22 

2 

3.3 

12 

28 

6 

2 

7.4 

10 

8 

12 

X 

23.7 

9  59 

24 

2 

4.7 

12 

31 

8 

2 

5.9 

10 

0 

14 

25.6 

10   9 

26 

2 

6.1 

12 

34 

10 

2 

4.4 

9 

51 

16 

27.3 

10  18 

28 

2 

7.4 

12 

36 

12 

2 

2.9 

9 

42 

18 

29.0 

10  27 

&£ar.   2 

-2 

8.7 

+12 

39 

14 

-2 

1.3 

+  9 

33 

20 

+1 

30.6 

-10  35 

4 

2 

10.0 

12 

41 

16 

59.6 

9 

24 

22 

32.1 

10  42 

6 

2 

11.2 

12 

42 

18 

57.9 

9 

15 

24 

33.6 

10  49 

8 

2 

12.3 

12 

43 

20 

56.1 

9 

5 

26 

^ 

34.9 

10  55 

10 

2 

13.4 

12 

44 

22 

54.3 

8 

55 

28 

36.2 

11   1 

12 

-2 

14.5 

+12 

45 

24 

,^1 

52.4 

+  8 

44 

30 

+1 

37.3 

-11   6 

14 

2 

15.5 

12 

46 

26 

50.5 

8 

34 

Dec.  2 

38.4 

11  10 

16 

2 

16.4 

12 

46 

28 

48.5 

8 

23 

4 

1 

39.4 

11  14 

18 

2 

17.3 

12 

46 

30 

46.4 

8 

12 

6 

40.3 

11  17 

20 

2 

18.1 

12 

46 

July  2 

44.3 

8 

0 

8 

• 

41.1 

11  19 

22 

-2 

18.9 

+12 

46 

4 

^1 

42.1 

+  7 

49 

10 

+1 

41.8 

-11  21 

24 

2 

19.6 

12 

45 

6 

39.9 

7 

37 

12 

42.4 

11  22 

26 

2 

20.3 

12 

45 

8 

37.6 

7 

24 

14 

43.0 

11  23 

28 

2 

20.9 

12 

44 

10 

35.3 

7 

12 

16 

43.5 

11  23 

30 

2 

21.5 

12 

43 

12 

33.0 

6 

59 

18 

43.8 

11  22 

Apr.   1 

-2 

22.0 

+12 

41 

14 

«_i 

30.6 

+  6 

46 

20 

+1 

44.1 

-11  21 

3 

2 

22.5 

12 

40 

16 

28.1 

6 

32 

22 

44.3 

11  19 

5 

2 

22.9 

12 

38 

18 

25.6 

6 

18 

24 

^ 

44.4 

11  16 

7 

2 

23.3 

12 

36 

20 

23.0 

6 

4 

26 

44.5 

11  13 

9 

2 

23.6 

12 

34 

22 

20.4 

5 

50 

28 

,1 

44.4 

11   0 

11 

-2 

23.8 

+12 

31 

24 

„_i 

17.7 

+  5 

35 

30 

+1 

44.3 

-11   5 

13 

-2 

24.0 

+12 

28 

26 

—1 

15.0 

+  5 

20 

32 

+1 

44.0 

-11   0 

5934**- 
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Kimaa. 

r 

Enoaladtis. 

Tathvs. 

DiflOB. 

Tfanofrom 

Eastern 
EkngBtkKL 

Time  from 

Eastara 
Elonsatlon. 

_^^  — 

Time  from 

Eastani 

EloDCiUfln. 

P» 

9 

P» 

9 

P> 

F 

p» 

T 

h 

• 

d 

h 

• 

• 

d 

h 

• 

0.0 

84.0 

1.000 

0 

0 

8i.O 

1.000 

84.0 

1.000 

0 

0 

84.0 

1.000 

0.6 

82.2 

0.991 

0 

1 

81.7 

0.983 

82.4 

0.991 

0 

2 

81.7 

0.983 

1.0 

80.4 

0.964 

0 

2 

79.2 

0.931 

80.8 

0.963 

0 

4 

79.2 

0.931 

1.6 

78.4 

0.919 

0 

3 

76.3 

0.848 

79.0 

0.918 

0 

6 

76.3 

0.847 

2.0 

76.2 

0.868 

0 

4 

72.6 

0.736 

77.0 

0.866 

0 

8 

72.6 

0.736 

2.6 

73.6 

0.781 

0 

6 

67.4 

0.602 

74.6 

0.779 

0 

10 

67.4 

0.601 

3.0 

70.3 

0.692 

0 

6 

69.0 

0.464 

71.7 

0.689 

0 

12 

69.0 

0.453 

8.6 

66.0 

0.692 

0 

7 

42.6 

0.309 

67.8 

0.588 

0 

14 

42.4 

0.307 

4.0 

69.9 

0.486 

0 

8  . 

6.4 

0.214 

62.3 

0.479 

0 

16 

4.9 

0.213 

4.6 

60.3 

0.379 

0 

9 

318.6 

0.266 

63.3 

0.369 

0 

18 

318.0 

0.256 

6.0 

33.7 

0.283 

0 

10 

294.7 

0.388 

87.2 

0.267 

0 

20 

294.6 

0.389 

6.6 

6.0 

0.226 

0 

11 

283.7 

0.538 

6.9 

0.203 

0 

22 

283.6 

0.540 

6.0 

330.6 

0.240 

0 

12 

277.4 

0.680 

328.7 

0.218 

0 

277.3 

0.681 

6.6 

306.8 

0.317 

0 

13 

273.2 

0.802 

304.0 

0.300 

2 

273.1 

0.804 

7.0 

293.4 

0.419 

0 

14 

270.0 

0.898 

291.0 

0.407 

4 

270.0 

0.900 

7.6 

286.6 

0.627 

0 

16 

267.4 

0.964 

283.6 

0.617 

6 

267.4 

0.965 

8.0 

280.2 

0.631 

0 

16 

265.0 

0.997 

278.7 

0.624 

8 

266.0 

0.997 

8.6 

276.4 

0.728 

0 

17 

262.7 

0.994 

276.2 

0.722 

10 

262.7 

0.994 

9.0 

273.4 

0.812 

0 

18 

260.3 

0.958 

272.6 

0.808 

12 

260.3 

0.957 

9.6 

270.9 

0.883 

0 

19 

257.6 

0.888 

270.3 

0.880 

14 

267.6 

0.886 

10.0 

268.8 

0.938 

0 

20 

264.4 

0.789 

268.4 

0.936 

16 

264.3 

0.786 

10.6 

266.9 

0.976 

0 

21 

250.0 

0.664 

266.6 

0.976 

18 

249.9 

0.660 

11.0 

266.1 

0.996 

0 

22 

243.4 

0.621 

266.0 

0.996 

20 

243.2 

0.516 

11.6 

263.3 

0.999 

0 

23 

231.4 

0.371 

263.4 

0.999 

22 

231.0 

0.366 

12.0 

261.6 

0.983 

1 

0 

205.2 

0.244 

261.9 

0.984 

2 

0 

204.1 

0.241 

12.6 

269.7 

0.948 

1 

157.0 

0.219 

260.2 

0.950 

2 

2 

166.4 

0.221 

13.0 

267.6 

0.897 

2 

122.9 

0.324 

268.3 

0.899 

2 

4 

122.0 

0.328 

13.6 

266.2 

0.830 

3 

107.7 

0.472 

266.2 

0.831 

2 

6 

107.3 

0.476 

14.0 

262.4 

0.749 

4 

99.8 

0.619 

263.7 

0.750 

2 

8 

99.6 

0.624 

14.6 

248.8 

0.666 

5 

94.9 

0.761 

260.8 

0.656 

2 

10 

94.7 

0.756 

16.0 

244.0 

0.662 

6 

91.4 

0.869 

246.2 

0.661 

2 

12 

91.2 

0.863 

16.6 

236.8 

0.446 

7 

88.6 

0.939 

239.7 

0.441 

2 

14 

88.4 

0.941 

16.0 

226.1 

0.339 

8 

86.1 

0.986 

228.9 

0.332 

2 

16 

86.0 

0.988 

16.6 

204.2 

0.264 

9 

83.7 

1.000 

208.6 

0.239 

2 

18 

83.6 

1.000 

17.0 

171.4 

0.221 

10 

81.4 

0.978 

173.2 

0.198 

2 

20 

81.3 

0.977 

17.6 

139.8 

0.264 

11 

138.3 

0.242 

18.0 

120.8 

0.364 

12 

118.6 

0.336 

18.6 

109.9 

0.460 

13 

108.0 

0.446 

19.0 

103.2 

0.668 

14 

• 

101.6 

0.655 

19.6 

98.6 

0.669 

16 

97.3 

0.659 

20.0 

96.1 

0.761 

16 

94.2 

0.753 

20.6 

92.4 

0.841 

17 

91.7 

0.834 

21.0 

90.1 

0.906 

18 

89.6 

0.901 

21.6 

88.1 

0.956 

19 

87.8 

0.951 

22.0 

86.2 

0.986 

20 

86.1 

0.984 

22.6 

84.4 

1.000 

21 

84.6 

0.999 

23.0 

82.6 

0.995 

22 

82.9 

0.996 

Position  angle  of  satellite  p«p>+(P~P«). 
Annannt  dJatMoea  of  aatelltte  •- .F^^* 
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SATELLITES  01'  TJBANUS,  1919. 


APPABENT  ORBITS  OP  THE  SATELUTES  OP  URANUS  AT  DATE  OP  OPFOsmu 
AUGUffT  23,  1919,  AS  SEEN  IN  AN  INTERTIHO  TS1.BS0OPE. 

South 


!)•». 

rodtlon 

Angle. 

Ill 

'""""■ 

M«v 

347.5 

13.1 

18.3 

AiT 

34T.9 

13.9 

19.4 

«ov. 

2U 

348.4 

13.1 

18.3 

North 


GHEENWICH  MEA^f  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBBROS 

Ntrth.           1            SdDtlL 

Nirth.               Sontb. 

North. 

Boath. 

North  and  BoollL 

d       b 

d    h 

d     h 

d     h 

d     h 

d     h 

d    h 

Hay  2921.5 

June    216.2 

May  1520.3 

May  1722.0 

May    917.2 

May  14  1.6 

June     8  9.SS 

June    610.9 

10  5.6 

24  3.2 

26  4.9 

1810.1 

2218.6 

15  3,4  S 

14  0.4 

IT  19.1 

June    110.1 

June    311.8 

27  3.0 

3111.5 

2121-ON. 

2113.8 

25  8.5 

B17.0 

1118.7 

June   419.9 

Juae   9  4.4 

28M.SS. 

29  3.3 

July    222.0 

1723,9 

20   1.6 

1312.8 

17  21.3 

July     5  BIS 

July    616.7 

1011.5 

26  6.8 

28   8,6 

22   5,8 

2614.3 

12  1,7  5. 

U  6.2 

18  0.9 

July    413.S 

July    615.5 

3032,7 

July    5  7.2 

18 19,2  S. 

21  19.7 

2514.4 

1220,7 

1422.4 

July     915,7 

14  0.2 

2512,8? 

29  9.1 

Aug.    3  3.8 

21  3.6 

23   5,3 

18  8.6 

2217.1 

Aug.     1  6,4  S 

Aug.    522.6 

917.3 

2910.5 

31  12.2 

27  1.6 

31 10.0 

^      8  O.0S 

1312.1 

17  6.8 

Aug.    617.4 

Aug.    819,2 

Aug.    418.5 

Aug.    9  3.0 

1417.SS. 

21   1.5 

24  20.3 

16  0.4 

17   2,1 

1311.5 

17  20.0 

21 11.2  S. 

2815.0 

Sept.    1  B.7 

23  7.3 

25  0.0 

22   4.5 

2613.0 

28  4.8S 

Sept.  5  4.5 

823.2 

31  H.2 

Sept,  216,0 

3021.4 

Sept  4  6.9 

Sept.     3  22.4  S. 

1218.0 

1612.7 

Sept.  821.2 

1022,9 

Sept.   814.4 

1222.9 

10 16.0  N 

20  7.4 

24  2.2 

17  4.1 

19  6,8 

17   7.4 

2116.9 

17  9.6  S. 

2720.B 

Oct.     1 16.7 

2511.0 

27 12.8 

26  0.4 

30  8.8 

24  3.2  N. 

Oct.     610.4 

9  5.1 

Oct.     318.0 

Oct.     519.7 

Oct.     417.4 

Oct.    9  1.8 

30  20.8  S. 

1223.9 

16 18.6 

12  0.9 

14  2.7 

13 10.3 

17 18.8 

Oct.      7  14.4  S. 

2013.4 

24  8.1 

20  7.9 

23  9.6 

22  3.3 

2611.8 

14  8.0S. 

38  2.9 

3121.6 

2814.8 

3016.6 

3020.3 

Nov.   4  4.7 

21    1.6N. 

Nov.   416.4 

Nov.   811.1 

Nov.    621.7 

Nov.    723.5 

Nov.    813.2 

1221.7 

2719.18. 

13  6,8 

1«  0.6 

14  4.7 

16  6.4 

17  6.2 

21 14.6 

Nov.     S12.7K. 

Id  19.3 

23 14.0 

2211.6 

2413.4 

2523.1 

30  7.6 

10   6.3  S. 

27  8,8  Dec.    1  3,5 

3018-6 

Dec.    220.3 

Dec.    416.1 

Dec.    9  0.5 

1623.8  S- 

In  the  abave  diagram  the  central  circle  represents  the  planet. 

For  Artel  every  third  greatest  elongation  im  given,  and  (or  Umbriel  evffiy  alt«nwte  one;  tlw 
intGrmodUte  ones  may  be  found  by  adding  multiplea  of  the  period  ol  the  satellite. 

Sidereal  period  of  Ariel,  2*  12^.489;  of  Umbriel,  4"  3''.460;  of  Titonia,  S*  16^.941;  o(  Oberou, 
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SATELLITES  OE  URANUS,  1919, 


FOB  GREENWICH  MEAN  NOON. 


Dale. 

P-P. 

•if) 

Dele. 

P'-P. 

Ariel 

UmMeL 

Tftenla. 

Obera. 

Aritl. 

UmbrM. 

Tttmia. 

Obcrao. 

ft 

// 

tt 

ii 

It 

ft 

n 

n 

tt 

tt 

Apr.  28 
lljty    3 

-0.4 

13.0 

18.0 

29.6 

89.6 

Aug.  26 

0.0 

13.9 

19.4 

31.8 

42.5 

0.4 

13.0 

18.1 

29.7 

89.8 

31 

0.0 

13.9 

19.4 

31.8 

42.5 

8 

0.5 

13.1 

18.2 

29.8 

89.9 

Sept  5 

+0.1 

13.9 

19.3 

31.7 

42.4 

13 

0.5 

13.1 

18.3 

30.0 

40.1 

10 

0.1 

13.9 

19.3 

31.7 

42.4 

18 

0.5 

13.2 

18.3 

30.1 

40.2 

15 

0.2 

13.8 

19.3 

31.6 

42.3 

23 

-0.5 

13.2 

18.4 

30.2 

40.4 

20 

+0.2 

13.8 

19.2 

31.6 

42.2 

28 

0.5 

13.3 

18.5 

30.3 

40.6 

25 

0.2 

13.8 

19.2 

31.5 

42.1 

June  2 

0.6 

13.3 

18.6 

30.5 

40.7 

30 

0.3 

13.7 

19.2 

31.4 

42.0 

7 

0.6 

13.4 

18.6 

30.6 

40.9 

Oct.    5 

0.3 

13.7 

19.1 

31,3 

41,9 

12 

0.6 

13.4 

18.7 

80.7 

41.1 

10 

0.3 

13.7 

19.0 

31.2 

41.8 

17 

-0.5 

13.5 

18.8 

30.8 

41.2 

15 

+0.4 

13.6 

19.0 

31.1 

41.6 

22 

0.5 

13.5 

18.9 

31.0 

41.4 

20 

0.4 

13.6 

18.9 

31.0 

41.5 

27 

0.5 

13.6 

18.9 

31.1 

41.6 

25 

0.4 

13.5 

18.8 

80.9 

41.3 

July   2 

0.5 

13.6 

19.0 

31.2 

41.7 

30 

0.4 

13.5 

18.8 

80.8 

41.1 

7 

0.5 

13.7 

19.1 

31.3 

41.8 

Nov.  4 

0.4 

13.4 

18.7 

30.6 

41.0 

12 

-0.4 

13.7 

19.1 

31.4 

42.0 

9 

+0.4 

13.3 

18.6 

30.5 

40.8 

17 

0.4 

13.8 

19.2 

31.5 

42.1 

14 

0.4 

13.3 

18.5 

30.4 

40.6 

22 

0.4 

13.8 

19.2 

31.5 

42.2 

19 

0.4 

13.2 

18.4 

30.2 

40.4 

27 

0.3 

13.8 

19.3 

31.6 

42.3 

24 

0.4 

13.2 

18.4 

30.1 

40.3 

Aug.   1 

0.3 

13.9 

19.3 

31.7 

42.3 

29 

0.4 

13.1 

18.3 

30.0 

40.1 

6 

-0.2 

13.9 

19.3 

31.7 

42.4 

Dec.  4 

+0.4 

13.1 

18.2 

29.9 

39.9 

11 

0.2 

13.9 

19.3 

31.7 

42.4 

9 

0.3 

13.0 

18.1 

29.7 

39.8 

16 

0.1 

13.9 

19.4 

31.8 

42.5 

14 

0.3 

13.0 

18.1 

29.6 

39.6 

21 

-0.1 

13.9 

19.4 

31.8 

42.6 

19 

+0.2 

12.9 

18.0 

29.6 

39.5 

SATELLITE  OF  NEPTUNE,  1919. 


Time  from 

Time  from 

«W 

g      X 

Eastern 

J>» 

P 

Sastera 

P» 

P 

Date. 

P-Po 

Date. 

P-P^ 

«(p) 

EloQgAtion. 

EkngaUoiQ. 

p 

p 

d    h 

• 

d    b 

• 

• 

It 

• 

tt 

0    0 

124.8 

1.000 

3    0 

302.5 

0.999 

Jan.      1 

+0.8 

16.7 

May     1 

-1.4 

16.2 

0    3 

120.1 

0.994 

3    3 

297.7 

0.988 

6 

0.7 

16.7 

6 

1.4 

16.2 

0    6 

115.2 

0.978 

3    6 

292.7 

0.966 

11 

0.5 

16.8 

11 

1.3 

16.1 

0    9 

110.1 

0.952 

3    9 

287.5 

0.935 

16 

0.4 

16.8 

16 

1.2 

16.1 

0  12 

104.7 
98.8 

0.916 
0.874 

3  12 
3  15 

281.8 
275.6 

0.896 
0.850 

21 
26 

0.3 
+0.1 

16.8 
16.8 

21 

-1.2 

16.0 

0  15 

Oct.     3 

+3.2 

16.0 

0  18 

92.2 

0.825 

3  18 

268.7 

0.801 

31 

0.0 

16.8 

8 

3.3 

16.0 

0  21 

84.8 

0.775 

3  21 

260.8 

0.750 

Feb.     5 

-0.2 

16.8 

13 

3.4 

16.0 

1    0 

76.4 

0.725 

4    0 

251.8 

0.702 

.10 

0.3 

16.8 

18 

3.5 

16.1 

1    3 

66.7 

0.680 

4    3 

241.6 

0.661 

15 

0.5 

16.8 

23 

3.6 

16.1 

1    6 

55.9 

0.645 

4    6 

230.2 

0.632 

20 

-0.6 

16.7 

28 

+3.6 

16.2 

1    9 

44.1 

0.623 

4    9 

218.0 

0.619 

25 

0.7 

16,7 

Nov.    2 

3.7 

16.2 

1  12 

31.8 

0.619 

4  12 

205.7 

0.623 

Mar.     2 

0.9 

16.7 

7 

3.7 

16.3 

1  15 

19.6 

0.632 

4  15 

193.9 

0.644 

7 

1.0 

16.7 

12 

3.7 

16.3 

1  18 

8.2 

0.661 

4  18 

183.0 

0.680 

12 

1.1 

16.6 

17 

3.7 

16.4 

1  21 

358.0 

0.701 

4  21 

173.4 

0.724 

17 

-1.2 

16.6 

22 

+3.7 

16.4 

2    0 

348.9 

0.749 

5    0 

164.9 

0.774 

22 

1.3 

16.6 

27 

3.7 

16.4 

2    3 

341.0 

0.800 

5    3 

157.5 

0.825 

27 

1.3 

16.5 

Dec.    2 

3.6 

16.5 

2    6 

334.1 

0.850 

5    6 

150.9 

0.873 

Apr.     1 

1.4 

16.5 

7 

3.6 

16.5 

2    9 

327.8 

0.895 

5    9 

145.0 

0.916 

6 

1.4 

16.4 

12 

3.5 

16.6 

2  12 

322.2 

0.935 

5  12 

139.6 

0.951 

11 

-1.5 

16.4 

17 

+3.4 

16.6 

2  15 

317.0 

0.966 

5  15 

134.5 

0.978 

16 

1.5 

16.3 

22 

3.3 

16.6 

2  18 

312.0 

0.988 

5  18 

129.6 

0.994 

21 

1.5 

16.3 

27 

3.2 

16.7 

2  21 

307.2 

0.999 

5  21 

124.9 

1.000 

26 

-1.5 

16.3 

32 

+3.1 

16.7 

Position  angle  of  satdllte  p-2)>+(P-Po). 

a(A) 
Apparent  distance  of  satellite  «•  P-^-^* 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  28,  1919,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Dftta. 

pQsttlaD  Angle 
of  Apsis. 

Apparanl  DJstanoe 
»t  Apsis. 

Jan.     21 
May      1 
Oct.     12 
Dec.    31 

• 

125.1 
123.4 
128.2 
128.0 

16.8 
16.2 
16.0 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


East. 

West. 

East. 

West. 

East. 

West. 

d      h 

d      h 

d      h 

d      h 

d      h 

d      h 

Jan. 

6  12.7 

Jan.      9  11.2 

Mar. 

29  20.3 

Apr. 

1  18.8 

Oct.    16  13.8 

Oct.    18  12.2 

12    9.8 

15    8.3 

Apr. 

4  17.4 

7  15.9 

21  10.7 

24    9.2 

18    6.9 

21    5.5 

10  14.4 

13  13.0 

27    7.7 

80    6.2 

24    4.0 

27    2.6 

16  11.5 

19  10.0 

Nov.     2    4.8 

Nov.     5    3.3 

30    1.2 

Feb.     1  23.7 

22    8.6 

25    7.1 

8    1.8 

11    0.3 

Feb. 

4  22.3 

-    7  20.8 

28    5.6 

May 

1    4.1 

13  22.8 

16  21.3 

10  19.4 

13  17.9 

May 

4    2.7 

7    1.2 

19  19.8 

22  18.3 

16  16.5 

19  15.1 

9  23.7 

12  22.2 

25  16.9 

28  15.4 

22  13.6 

25  12.2 

15  20.7 

18  19.2 

Dec.     1  13.9 

Dec.     4  12.4 

28  10.8 

Mar.     3    9.3 

21  17.7 

24  16.2 

7  11.0 

10    9.5 

Mar. 

6    7.9 

9    6.4 

27  14.7 

30  13.2 

13    8.0 

16    6.6 

12    5.0 

15    3.5 

June 

2  11.7 

June 

5  10.2 

19    5.1 

22    3.7 

18    2.1 

21    0.6 

25    2.2 

28    0.8 

28  23.2 

26  21.7 

Oct. 

9  16.8 

Oct. 

12  15.3 

80  23.3 

33  21.9 

In  the  above  diagram  the  central  circle  represents  the  planet. 
The  sidereal  period  of  the  satellite  of  Neptune  is  5^  21^.044. 
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PHENOMENA,  1919. 

GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 


Jan. 


Feb; 


Mar. 


Apr. 


d  h 
117 
217 
2  21 
4  7 
6   7 


m 


54 
51 


6  6- 

7  15   - 

8  0- 
14  16  50 
16  22   6 

1810  27 
19   8   - 

22  1  - 
28  9  - 
2820   - 

2914   - 

30   6   4 

3014   - 

117  44 

122  41 

2   8   9 

10  19  14 
13   2   - 

13  4  57 

14  2   - 

1415  2 

16  22  - 

18  22  - 

1915  - 

23  9  - 

16   5 

2  4- 
215   4 

3  628 
3  20  46 

923   - 
923  46 

11  7  - 
1210   5 


69(L 
® 

9 

e 

6V(L 


in  Perihelion. 


9   -  4  28 


S 


5  57 

6  6 


in  Aphelion. 

Greateet  elong.  W.  23  13 

in  Perihelion. 

3f+224 

V+422 

l2    +  6  50 


6^(L 

»  intS 

(JJS <f-022 

9      Greatest  Hel.  Lat.  S. 


95 
9C 


in  Aphelion. 


6^€ 


«  - 

9  - 

S  - 

9  - 

<r  - 

V  + 

9  - 

}f  + 


4  48 
0  52 
6    1 

6  58 

6  28 
2  20 
0  35 
4  20 


<JbC 12+6  45 

<jlo 

(      Greatest  Hel.  Lat.  S. 

<JSS 9-1  26 

tS  $  O  Superior. 


d9<L 

67l(i 
6V(L 


Stationary. 


S  -  6    3 


infi 


9 


s 


-  5 


6  37 
5  51 
43 


1317  54<5l2(C h 


14  13  - 
21  2  - 
21  4  19 
2420  - 
26   3   - 

28  2  - 
28  17  - 
28  19  13 
13  3 
1  3  24 
18- 
214   3 


+ 
+ 
+ 
+ 


2 
0 
4 
6 


35 
59 

27 
47 


9 
9 
O 
9 

9 

D«0 
9 

6d(L 
(59C 
6>id 

69(L 


in  Perihelion. 
Greatest  elon^.  E.  18  35 
enten  ^iSpnng  com. 
GreatestHel.  Lat.  N. 
infi 


Stationary. 


9 
9 
9 


6  11 

4  17 

0  13 
4    2 

1  36 


Apr. 


May 


June 


July 


d    h  m 

6  9   5 

7  19  - 
815  2 
9  2111 

17   7   - 

17  11  - 
20  5  - 
2315  - 
25  6  57 
27    9   - 

27  13   - 

28  4  0 
2814   - 

29  22  25 
2   816 

323  42 

519  - 
5  2144 
7  316 
9   7- 

10  20   - 

13  1   - 

17  22  - 
2015  - 
2215  45 

23  8  - 
2511   - 

27  23  36 
2817  3 
29   -   - 

31 18  16 

1  538 

2  7   0 

3  1317 
513   - 

522  - 

616  - 

1013  - 

11  2  - 

14  6   - 

18  2189 
2019  - 
2123  54 
261114 
2619   - 

28  14  44 
28  20  32 
2918   3 

1   025 

1  2  35 

2  9- 
222   - 


67t€ 3t  +3  0    ; 

6  90  Inferior. 

6VZ V+439 

(5bC k   +6^ 

9      inW 

V  Stationary. 

9  Stationary. 

h  Stationary. 

(JSC S-623 

afo 

9      in  Aphelion. 
<$9C 9   -6  47 

9      in  Perihelion. 

6e(L <f-212 

<$9(C 9+35 


9 

6^Q 


2Z+329 

Greatest  elong.  W.  26  36 

V  +  4  49 

^2    +7    0 


^      inft 

DbO 

9      Greatest  Hel.  Lat.  S. 
9      GreatestHel.  Lat.  N. 

<$sc S  -  6 


28 


DSO 

6911 9+2    7 

49C 9  -  250 

4<fC <r+0   1 

O      Tot.  eel.  invis.  at  Wash. 


67l(L 
69(L 
6V(L 
6k(L 
(59cr 


9 
($9 

<$9 


It 
9 
V 
k 
9 


+ 
+ 
+ 
+ 


3 
6 

4 
7 
0 


55 
32 
52 
2 
21 


Stationary, 
in  Perihelion. 
Superior. 


.  9   +  2  19 

<5SC S-626 

9      Greatest  Hel.  Lat.  N. 
O      enters  22,  Summer  com. 

(JcfC <f+2     7 

6^V 9+138 


6V(L 
6i(L 
6VC 
69(L 
6kC 
69h 
© 


in  Aphelion. 


71 
9 

V 
9 
h 

9 


+ 
+ 


4  20 
6  6 
4  51 
6  53 
6  58 
0  10 


PHENOMENA,  1919. 


667 


GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 


July 


m 


Aug. 


Sept. 


d   h 

419 

616 

14   6 

1616 

16   2 


18  6  - 
2014  - 
2412  - 
26   6   2 

26  11 13 

27  624 
2816   8 

28  17  36 

30  6   0 

31  7   - 


122 
713 

12  7 

13  21 
16    1 


8 


Oct. 


19  0   - 

20  3   - 

22  2216 

23  617 
2310   - 

2316  33 

24  2  28 
24   6   - 

26  8  38 
2512   - 

27  0  34 
18- 
121   - 

121  - 
612   - 

712   - 

813  57 

1013   - 

10  20  - 

1215  - 

15  21  - 
1619  - 
19  22  68 

19  23  45 

20  14  33 

21  22  23 

22  7  29 
2216  - 
2314  36 

23  16  20 
26  20   - 

122  - 


9       Greatest  elong.  £.  46  28 

<J?V 5   +  1  16 

9       in  |) 

9      in  8 
<JSC S  -6  18 

$       Greatest  elong.  E.  26  47 

$      in  Aphelion. 

<j<rc <r+4    0 

<5  3<C V  -^  4  43 

(JVC W  +  4  49 

<J5C 8    +2  14 

4k(L h    +6  53 

<J9C 9+3    7 

9  Stationary. 

6ve 

9      Greatest  Brilliancy. 

6&<L S  -6  12 

$      Greatest  Hel.  Lat.  S. 
4  SO  Inferior. 

9      in  Aphelion. 

9      Stationary. 

<J<fC <r+6  32 

61l(L 3f+6    8 

<PSO 

<$VC V+463 

<JSC 8   +2  29 

S       Stationary. 

6^  a 12+6  51 

6hQ 

6  9  a 9-2  47 

S      Greatest  elong.  W.  18    8 

S    ina 

idV d  +041 

$      in  Perihelion. 

6eV cT  +  1  12 

<5S([ S  -  6  12 

9      Greatest  Hel.  Lat.  S. 

<J8b S+0    7 

^90  Inferior. 

(J8  9 S   +11  17 

9      Greatest  Hel.  Lat.  N. 

61l(L 2/  +  5  33 

4VC W+6    3 

6S(L <f+635 

6h(L 12+6  65 

6  9  a 9-3  18 

ijim 2/  +  0  32 

0  enters  :^,  Autumn  com. 

<5SC S+6  21 

^  S  O  Superior. 

9  Stationary. 


Oct. 


Nov. 


Dec. 


d    h  m 

6  22  27 

10   6   - 

17  6  24 
1712  64 
19   6  38 

19  10  14 
1918  - 
19  21  4 
2012  - 
24   0  - 

24  2211 
2  7  21 
4  12  - 
520  - 
7 

719  - 

920  - 

10   3  - 

12   0  - 

12   9  - 

1313  1 
14  017 
1412  - 
16  2017 
16  19  19 

18  128 
2017  - 
22  -  - 
2212  - 
2310   - 

2316  34 

28  20  - 

29 16  26 

211   - 

311   - 

4  1- 
6  7- 
912   - 

10  21    6 

11  9  29 

12  4   - 

13  616 
1318   - 

16  7  26 

17  18   - 

17  2127 

19  23  29 

21  3   - 

22  9  27 
2319  - 
26  22  46 
31   8   - 


o        t 

<JSC S  -6  19 

5  in?S 

6V€ W  +  6  16 

6Vii 2<  +  6  66 

4dC <r+7    0 

6h(L l2+7    3 

9      Greatest  Brilliancy. 

<J9C 9+227 

9      in  Aphelion. 

6Sk <y-0    6 

d«C S-1    3 

die 8-626 

nfo.  ^ 

9      in  a 

C      Par.  eel.  vis.  at  Wash. 

S      Stationary. 

9      Greatest  Hel.  Lat.  S. 

a  3/0 

d*      Greatest  Hel.  Lat.  N. 
$      Greatest  elong.  E.  22  48 

<5VC V+622 

<ji(L 3/  +  6  11 

V  Stationary. 

<5hC h  +7  11 

6^€, <y+646 

6  9€ 9  +6  26 

as© 

Q      Ann.ecl.yis.aspar.atW. 

9      Stationary. 

9      Greatest  elong.  W.  46  44 

(55C S-333 

dSC 8  -626 

dl  9  O  Inferior. 
§      in  Perihelion. 

3iE  Stationarv. 

9  in  Perihelion. 

4VC V  +6  19 

4  2/(L 3/  +  6  16 

$  Stationary. 

dhC h   +7  13 

9  Greatest  Hel.  Lat.  N. 

($(fC (f+668 

(f  in  Aphelion. 

d9C 9+4    0 

4  B  C 8  +  1  16 

$  Greatest  elong.  W.  21  47 

Q  enters  VJ,  Winter  com. 

b  Stationaiy. 

rfSC 8-616 

9      Greatest  Hel.  Cat.  N. 
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14  <:   S.990849 

-  4  61  15.72  0 

-47.8S 

33 

+50  43  45.0*  -1122.3 

62  '   9-909130 

-  0  28  23.17* 

-    4.6t 

34 

.piwiM' 

+44.50    7,211-1135.6 

73 

9  999281 

+  02    5.51 " 

+    0.M 

35 

+42  20  58    m 

-1132,5,      31" 

9.990341 

+  4  44  19.1  ■ 

+  46.71 

36 

Boston,  Man.       ,     .    . 

+42  21  32,5 

-1132,5]      48 

9,998342 

+  4  44  15.0 

+  4s.n 

37 

+  54  12    9.61 

-11    0,8       32" 

9.999042 

-  0  40  31.02" 

-  «.« 

38 

+53    4  36 

-11    8.8l  .  .  . 

9.999067 

-0  35  15 

-  s.» 

3B 

JJreelau,  i^«ia  . 

+51    6  65.8* 

-1120.4,     147* 

9,999126 

-  1    8    8.72* 

-iiJi 

40 

-27  28   0,0 

+  9  28,3  !  .  .  . 

9.999691 

-10  12    6.17 

-100.K 

41 

gium 

+50  47  55.5'' 

-1121.9 

105  a 

9,999131 

-0  17  26.050 

-    Sit 

42 

+50  61  10-6  c 

-1121.7 

9.999123 

-  0  17  28.02  c 

-    2.81 

43 

+47  29  34.7  ^ 

-11  33.2 

'l'31c 

9.999217 

-  1  16  15.3    e 

-  12JS 

44 

+52  12  516 

-11  14.3 

28 

0.099091 

-00  22.75 

-    O.0C 

45 

Cambridge,  JU«.     .    '. 

+42  22  47.6  ■> 

-11  32.6 

24 

0.999340 

+  4  44  31.05O 

+  46.74 

46 

-33  56    3.5  P 

+10  43.6 

13  P 

0.999548 

-  1  13  54.7fl»» 

-  12.14 

47 

+39   8   8.9? 

-a  20.7 

18? 

9.999421 

-  0  33  14.9   fl 

-    5.48 

48 

+37  30  13,2  .; 

-11  11.4 

49' 

0.099464 

-  1    0  20.70  c 

-    9.91 

40 

+50    0    9-9" 

-11  25.5 

138  r 

9.999153 

-  2  24K.760 

-  23.B1 

60 

+38    2    1.2* 

-U  14.6 

269  < 

9.999466 

+  5  14    6.33  « 

+  61.60 

/  C«t<r  ol  dome  to 


Center  ol  dome. 
Tmult  pier. 

Cncle  Synp™. 
''enter  CM  Inslrumnit  tii 

Floor  or  mtrldlui  roorii 


iFoatoTpHlvol?-!!!. 

n.nuatwU. 
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Fhc*. 

Lalttndi. 

t-sr 

iSi 

(f^^^ 

^-^S^ 

r 

IStfUtti. 

'rtih**oT 

OraaTklL 

IIU 

61 

Cliicago,  111 

ChrietiBnla,  Non»y     . 

+4160   J.0 

-11  31.2 

0.V0B358 

+&WMM 

+i:s 

+50  64  44.0  a 

-10   4.6 

'   251 

0.908M8 

-0  42  53.50* 

-lA 

53 

Cincinnati,  Ohio  .' .    . 

+30    8  19.8 » 

-11  20.7 

2476 

0.999137 

+5  37  41.40* 

+S(( 

64 

Cincinnati,  Ohio  .    .     . 

+39    6  26.6 

-11  20.6 

0.999421 

+B  37  69.00 

4AS 

65 

Cleveland,  Ohio  .    .     . 

+41  30  14.5  e 

-11  30.2 

216  = 

9.999376 

■K6  26  2SJ6' 

4B 

6fl 

ainton,N.Y.      .    .     . 

+43    3  17.0 

-11  33.0 

276 

9.999840 

+5    1  S7.4i 

44UI 

67 

GMnibrfti  PortciEal 

+4012  24.5 

-11  26.6 

90 

9.999400 

-t-0  33  43.1 

+  » 

58 

Columbia.  Mo      .    .     . 

+38  66  61.7'!  -11  19.7 

225* 

9.909440 

+«    9  18.SS4 

■MU 

60 

Colnmbus,  Ohio  .    .    . 

+39  59  60.4<iUii  24.7 

233-* 

9.009414 

+6  32    2.604 

4«U 

60 

+66  41 12.8 

-10  48.6 

14 

9.999005 

-0  SO  13.60/ 

-u 

61 

mM-       .  :  : 

-31  25  15.6  ff 

+10  18.0 

4340 

9.990634 

+4  10  48.22  r 

4«ii 

62 

+60    3  52.01 

-11  26.2 

2211 

9.909157 

-1  19  50.27  • 

-lU 

63 

^8^m„_     •  ■  - 

+54  21  18.0 

-10  50.6 

3 

9,990036 

-1  14  39.8 

-ua 

64 

^iMt       ■ 

+30  18  51 .8  k 

-10   6.3 

881 » 

9.999676 

-6  12  11.76 » 

-W 

66 

^m.  .  .  . 

+39  40  36.4" 

-11  23.3 

1644' 

9.900618 

+6  69  47.72  ■ 

4«ll 

66 

+4136    0 

-11  30.5 

206 

9.009378 

+6  14  30.66 

+tt2 

67 

I'sna 

+58  22  47.2" 

-10  22.1 

670 

9.008946 

~1  46  63.22  • 

-nx 

68 

+51    2  16.8 

-11  20.8 

121 

0.909126 

-0  64  64.74 

-t,8 

W 

+53  23  13.1a 

-11    6.7 

881 

9.099066 

+0  25  21.1  • 

+  4Jt 

70 

+57    9  36 

-10  34.8 

141 

0.008970 

+0     9  40.0 

+  U 

71 

Durham,  Enpland    .     . 
Dugeeldorf,  Pruma  .     . 

+64  46    6.2  1 

-10  56.4 

107* 

9.000033 

-f-O    6  19.75  f 

+  1* 

72 

+51  12  25.0  ' 

-11 19.0 

40' 

0.090117 

-0  27     2.691 

-441 

73 

Edinburgh,  Scotland    . 

+55  56  30.01 

-10  46.6 

134" 

0.099007 

+0  12  44.22- 

+  111 

74 

EdinbuiKh,  Scotland    . 
Elmira.N.Y.       .     .    . 

+55  57  23.2  • 

-10  46.2 

106" 

9.098995 

+0  12  43.05  > 

+  18 

75 

+42    6  26 

-11  31.0 

0.090346 

+6    7  13.90 

■ftt« 

7fl 

Evanrton,  HI.      ... 

+42    3  33.4 

-11  31.8 

175 

9.900358 

+6  60  42.3 

+«.« 

77 

+35  12  30.6 

-10  64.7 

2210 

9.099667 

+7  20  44.68 

+7SJ 

78 

+30    8  13.2>' 

-11  20.7 

165 

9.099431 

+6    8  47.73 

+».n 

79 

+42  52  46.2 

-11  33.6 

162 

9.000336 

+6    8     1.00 

+«■ 

80 

Genffva;  Switwrhind     . 

+46  11  60.30 

-11  36.2 

4071 

0.000268 

-0  24  36.61  • 

-4jM 

81 

Genoa,  Italy    .... 

+44  25    0.3  0 

-11  35.6 

105 

0.099293 

-0  36  41.28  • 

~iM 

82 

OcOTgetown,  D.  C.    .     . 

+38  64  26.7  6 

-11  19.6 

47 

9.990420 

+5    8  18.28 » 

+BLff 

Glai«ow,Mo 

+30  13  46.6 

-11  21.1 

227 

0.000433 

+6  11  18.08 

+61A 

84 

GliMgow,  Scotland    .    . 

+55  52  42.81 

-10  46.0 

65P 

0.000003 

+0  17  10.66" 

+  1B 

85 

Gotha,  Germany  ,     .     . 

+50  66  37.0  ' 

-11  21.2 

3221 

0.000142 

-0  42  60.51  I 

-7,« 

8<t 

Gotha,  Germany  .    .    . 

+50  5n    4.4  J 

-11  21,2 

360/ 

9.000145 

-0  42  65.09  1 

-7.CS 

87 

+!51  31  48.1  9 

-11  18.2 

lOlfl 

0.000116 

-0  30  40.22  f 

-6.9 

88 

+39  38  46,61 

-11  23.1 

2621 

0,909425 

+5  47  24.36' 

+67.ffl 

89 

+5128  38.21 

-11  18,5 

400 

0.900110 

0    0    0.00» 

an 

W 

+63  33    8.0 

-11    5.6 

25 

0.000057 

-0  39  63.60  > 

-a.u 

n 

nuiy 

+53  32  61.3  "I 

-n  5,6 

30  if 

9,000068 

-0  39  63.46  «l 

-(.a 

92 

+43  42  15.3 

-11  34,8 

183 

0,999317 

+4  49     8.02 

+47i» 

93 

+40   0  40.1f 

-11  24.8 

0,099398 

+5     1  12.70  r 

440.41 

94 

Heidelberg,  Bad<-n   '. 

+49  23  65.2  » 

-11  27.8 

'sot* 

0.990198 

-0  34  53.13  • 

-6,7! 

95 

HeidelbeiB,  B»den  .     . 

+48  23  B6.7  ' 

-11  27.8 

670' 

0,999198 

-0  34  62.96  ( 

-i.ii 

90 

Heidelberg,  Baden  .     , 

+40  24  34.3  1 

-11  27,8 

126" 

9.900188 

-0  34  46.80  I 

-6.71 

97 

HelsingfOTB,  Finland 

+80    0  42.31 

-10    1,5 

331 

0,998903 

-1  30  49.100 

-16.40 

08 

Her^ny,  Ilunpuy     .    . 
Hong  Kong,  China    .     . 

+47  15  47.4 

-11  33,7 

220 

9.999229 

-1    6  24.7 

-1O.01 

99 

+22  18  13.2  J 

-  8    7,4 

9.900793 

-7  36  41.86  1 

-76.01 

100 

Iowa  City,  Iowa  .    .     , 

+4140    0 

-11  30.7 

183 

9.900369 

+6    6    6 

+60.H 

tDbundlDf. 

rldltii  Girder 


thUMMOIML 
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AnUuxity  for — 


Ko. 


Latitade. 


61  U.  S.  Lake  Survey,  1864. 

62  AiUron.  Nach.,  Nr.  3193, 1893. 
'  63  Pu&Ifo(Uian«  of  the  Obs., 1908. 

64  Letter  from  Director,  1897. 

65  Letter  from  Director,  1913. 

66  Aztnm,  Naeh,,  Nr.  2S53, 1883. 

67  Eph,Astrm.JkCkMnhra,l9B9, 

68  Tnnt.Aead.€f8cL<jfaLLin^.l9H, 

59  Letter  from  Director,  1913. 

60  Britidi  Nautical  Amanae. 

61  Retultados  del  Oba. ,  1887. 

62  Letter  from  Director,  1913. 

63  Letter  from  Director,  1897. 

64  OreatTrUf.Swvevt^hidia^lW^, 

65  Letter  from  Director,  1918. 

66  iM  Obi,  Attn*,,  BraxaOn,  1907. 

67  PubUkaikmm  ier  SUrmB,,  mi, 

68  Berliner  Jakrhwh, 

69  2VBiw.£of«II>ttWii5<w.,18W. 

70  Lett«r  from  Royal  AfltrGnooMr,  1807. 

71  Letter  from  Director,  1913. 

72  Axbron.  Nach,,  Nr.  643, 1848. 

73  Mimail9mtkn,R,A,a,,lwr. 

74  MimAi9Notka,R,A,a.,l9». 

75  Letter  from  Director,  1912. 

76  Letter  from  Director,  1893. 

77  British  Nautical  Ahnanac, 

78  See  footnote  (i). 

79  Let  Ote.  Attnn.,  BnuraUfls,  1907. 

80  Memoire  par  J.  Pidoux,  1900. 

81  Letter  from  Director,  1897. 

82  See  footnote  («). 

83  Astrm.  Nach.,  Nr.  2625, 1884. 

84  FirHOkugow  Catalogue,lS70, 

85  Letter  from  Director,  1913. 

86  Lrttar,  Direotor  new  Obs.,  1913. 

87  Attrm.  Nach,,  Nr.  4428, 1910. 

88  Letter  from  Director,  1912. 

89  Qreenwich  ObservaticnSy  1910. 

90  Letter,  Dinctor  new  Obe.,  1913. 

91  Letter  from  Director,  1913. 

92  Letter  from  Director,  1894. 

93  Proc,  Amer,  Ph.  Soc.,  1883. 

94  Letter  from  Director,  1913. 

95  Pmfaai.de9  0b$.,KlhiiffHfau,l9(a. 

96  PvMft.  4et  Oh9.,KiMg9hMj  19Q2. 

97  Letter  from  Director,  1913. 

98  A»tnm.  Nach.,  Nr.  2633, 1884. 

99  Hong  Kong  OhHrvaiiont, l%97. 
100  Let  Obt.  Attwn.,  BnizeUes,  1907. 


Loogitude. 


Smithflonian  Report,  1886. 
Aetron.  Nach.,  Nr.  3993, 1905. 
Astronomical  Journal,  1897. 
Astronomical  Journal^  1854. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  2553, 1883. 
Eph,  Aztron.  de  Cbtm6ra,1889. 
Traut.  Aeai,  efSeL  of  at,  Xovir,  1804. 
Letter  from  Director,  1899. 
Astron.  Nach.,  Nr.  3993, 1905. 

Retultadoa  del  Ohs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 

Letter  from  Supt.  of  Survey,  1918. 
Letter  from  Director,  1913. 

Let  Obt.  Attron.,  BmxeUee,  1907. 
AjBtron.  Nach.,  Nr.  3993, 1905. 
Berliner  Jahrbuch. 
Trans.  Royal  Irish  Acad.  ,1838. 
Letter  from  Royal  Astronomer,  1807. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Edinburgh  Observations,  1858. 
Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
BritLsh  Nautical  Almanac. 
See  footnote  (*). 
Let  Obt.  AHrom.,  Broxenes,  1907. 
Astrtm.  Nach.,  Nr.  3993, 1905. 

Astron.  Nat^.,  Nr.  3993, 1905. 
See  footnote  («). 
Washington  Observations, IS77. 

Monthiv  Notket.R.  A.  a.,  1886. 
Letter  from  Director,  1913. 

Letter,  Direotor  new  Obs.,  1913. 
Astron.  Nach..  Nr.  3993. 1905. 
Letter  from  Director,  1912. 
Qreenwich  Observations,  1910. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer.  Ph.  Soc.,  1883. 
Letter  from  Director,  1913. 
Pubttk.  det  Obt.,  KiMgtDiM,  1903. 

PubUk,  iet  Ote.,  KIMstitM,  VKO, 
Astron.  Nach.,  Nr.  3993, 1905. 
British  Nautical  Almanac. 
Letter  from  Director,  1897. 
Let  Obt.  Atiron.,  BnizeOes,  1907. 


Description. 


«  Dearborn  Observatory. 
University  Observatory. 
Cincinnati  Obs.,  since  1873. 
Cincinnati  Obs. ,  before  18T3. 
Case  Obs.,  Case  Sohool  of  Appl'd  SoL 

Lltohfleld  OlML.  Hamilton  College. 
University  Observatorv. 
Laws  Obs.,  Univ.  of  Mo. 
McMillin  Obs.,  Stete  Univ. 
University  Observatory. 

National  Observatory. 
Imperial  and  Royal  Obs. 
Obs.  of  the  S<Aiool  of  Navlsatlon. 
Haig  Obs.,  Trig.  Survey  of  India. 
ChamberUn  Obs.,  Univ.  of  Denrer. 

Drake  Univ.  Obs. 
Imperial  University  Obs. 
b  Baron  Engelhardt's  Obs. 
Donsink  Obs.,  Trinity  College. 
c  Lord  Crawford's  Obs. 

University  Observatory. 
Municipal  Obs.,  Bilk. 
Boyal  Ob6.8iiice  1896;  Bladkfbrd  HOI. 
S  Ro3ral  Obs.  belbre  1895;  Calton  HiU. 

Elmira  College  Obs. 

Dearborn  Obs.,North  Western  Univ. 
Lowell  Observatory. 
International  Lat.  Obs. 
Smith  Observatory. 
Municipal  Observatory. 

Hydrographic  Institute. 
Geoii^etown  College  Oba. 
Morrison  Observatory. 
University  Observatory. 
Ducal  Obs.  since  1857. 

Ducal  Obs.  before  1B57. 
Royal  University  Obs. 
McKim  Obs.,  De  PauwUnlv. 
/Royal  Observatory. 
g  Hamburg  Observatory  before  1909 

h  Imperial  Marine  Obs. 
Sbattook  ObS;.  Dartmoath  College. 
Haverford  College  Obs. 
Astron.  Instltnte,  KOnigrtuhl  Obs. 
Astrophys.  Inst.,  Kteigstohl  Obs. 

i  Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
Astrophysical  Observatory. 
Colomal  Observatory. 
Obs.,  Univ.  of  Iowa. 


a  Transferred  to  Evanston,  Dl.,  in  1887. 

b  Instruments  transferred  to  Univ.  of  Kasan  in  1897. 

clnstnunents  transiHTed  to  Royal  Obs.  at  Edinburgh  in  1898. 

'City  Obs.  sinoe  1896. 

e  Based  upon  data  tnm  the  U.  8.  C.  and  O.  Borvey. 

/Point  ofrelerenoe  before  1851, 7|  ft.  N.,  19  ft.  W. 

9At  Bergedorf  slnee  1909. 

*  Transit  instrument  before  1908,  V*Ji  V.,  <PXH  W. 

<Instrumento  transiierred  to  the  Astrn^yiioal  Institute  of  the  KQDS9^N2b\Q»\i^Vii>Sfi^ 

JRetuUaU  det  JntenmUomtUn  Brekemkutst,  IWO-IWA, 

>je<wtf(te»i!»/fi<<nigffeiislmBrdlfiidkiirtit,BiaAl,Wft. 


672 


OBSERVATORIES,  1919. 


lUdoD- 

No. 

Fkee. 

Ltttttod*. 

Bsdnotifln 

toGaoon- 

trio 

JJtl- 

tods 

(JOtert). 

LoBgitada 

oPOBl 

Giwuwlc.li. 

tlflnfram 

GV88Q- 

wldito 

Local 

B.T.M.N. 

•    /     // 

/      It 

h  m     s 

s 

101 

Ithaca,  N.  Y 

+42  26  47.8  a 

-11  32.6 

256a 

9j09e654 

+5    555.990 

+50.26 

102 

Ithaca,  N.  Y 

Jamaica,  West  Indies   . 

+42  26  51.4 

-11  32.6 

•  .  • 

9.999337 

+5    5  56.47 

+50.26 

103 

+18  24  51    > 

-  6  55.9 

540» 

9.999892 

+5  11  29.48  ft 

+51.17 

104 

Jena,  Saxe-Weimar  .    . 

+50  55  34.9  c 

-U  21.3 

165  <} 

9.999132 

-0  46  20.22  « 

-  7.61 

105 

Jena,  6axe>Weimar  .    . 

+50  55  35.8 

-11  21.3 

155 

9.999131 

-0  46  20.31 

-  7.61 

106 

Jena,  Saxe-Weimar  .    . 

+50  56  11.0 

-1121.3 

174 

9.99iHL82 

-0  46  20.73 

-  7.61 

107 

Johannesbuig,  Transvaal 

-26  10  54.6  << 

+  9   9.8 

1804' 

9.999o40 

-1  52  18.0  d 

-18.45 

108 

Kalocsa,  Hungary    .    . 

+46  31  41.7  ^ 

-11  34.8 

117  « 

9.999240 

-1  15  54.12* 

-12.47 

109 

Kasan,  Rnacda     .    .    . 

+55  50  20.0  / 

-10  47.3 

98/ 

9.999007 

-8  16  15.61  / 

-32.08 

110 

Kasan,  Rnsaia     .    .    . 

+55  47  23.9  9 

-10  47.7 

79^ 

9.999007 

-8  16  29.00  9 

-32.28 

111 

Eew,  England     .    .    . 

+5128    6 

-11 18.5 

10 

9.999108 

+0    1  16.1 

+  0.21 

112 

Kief ,  Ruaaia..  .... 

+60  27  10.0  «^ 

-11  23.5 

179/ 

9.999145 

~2    2    0.66/ 

-20.04 

113 

Kiel,  Ftuasia  .... 

+54  20  27.6  / 

-10  59.7 

52/ 

9.999040 

-0  40  35.46  / 

-  6.67 

114 

Kis-Kartal,  Hungary    . 

+47  41  54.8 

-11  32.8 

•  .  . 

9.999202 

-1  18  11.7 

-12.85 

115 

Konjgabeig,  F^runia 

+54  42  50.5  / 

-10  56.8 

24/ 

9.999029 

-1  21  58.97  / 

-13.47 

116 

Kremnmunster^ustna 

+48   3  28.1/ 

-11  32.0 

384/ 

9.999220 

-0  56  31.68  / 

-  9.29 

117 

La  Plata,  Aig.  Rep.      . 

-34  54  31.8  » 

+10  52.2 

18  & 

9.999525 

+3  61  44.8  * 

+38.07 

118 

Leiden,  Netherlands 

+52    9  19.8/ 

-11 14.6 

6/ 

9.999090 

-0  17  56.15  / 

-  2.95 

119 

Leipzig,  Saxony  .    .    . 

+5120   5.9^ 

-11 19.2 

119  < 

9.999118 

-0  49  33.92  i 

-  8.14 

120 

Leip2ag,  Saxony  .    .    . 

+61  20  20.1 

-11 19.2 

•*  •  • 

9.999110 

-0  49  29.92 

-  8,13 

121 

liege,  Belgium    .    .    . 
Li8bon(Tapada^,  Portugal 
Liverpool,  England  .    . 

+60  87    6 

-11  22.8 

127 

9.999137 

-4)  22  15.44 

-  3.6*^ 

122 

+38  42  30.5  i 

-11 18.6 

95/ 

9.999437 

+0  36  44.68  i 

+  6.04 

123 

+53  24   4.8 

-11    6.6 

61 

9.999064 

+0  12  17.33 

+  2.02 

124 

Liverpool,  England  .    . 

+53  24  47.8 

-11    6.5 

•  •  * 

9.999059 

+0  12    O.U 

+  1.97 

125 

Lund,  Sweden     .    .    . 

+55  41  51.6  < 

-10  48.5 

38 

9.999006 

-0  52  44.j)7  < 

-  8.67 

126 

Lund,  Sweden     .    .    . 

+55  52  12.0 

-10  47.0 

•  •  • 

9.999000 

-0  62  47.60 

-  8.67 

127 

LuflFonpiccolo,  Austria  . 

+44  32  11.0 

-11  35.5 

42 

9.999286 

-0  57  62.41 

-  9.51 

128 

Lyons,  France     .    .    . 
Madison,  Wis.      .    .    . 

+45  41  41.0 

-11  35.5 

299 

9.999274 

-0  19    8.52  A 

-  3.14 

129 

+43    4  36.8/ 

-11  33.9 

2921 

9.999340 

+5  57  37.90  / 

+58.75 

130 

Madras,  India      .    .    . 

+13    4    8.0/ 

-  5    5.5 

7 

9.999926 

-5  20  69,14 

-52.73 

131 

Madrid,  Spain     .    .    . 

+40  24a0.0*n 

-11  26.4 

655« 

9.999433 

+0  14  45.09 « 

+  2.42 

132 

Manila,  P.  I 

+14  34  41 

-  5  38.2 

3 

9.999908 

-8    3  54.2 

-79.48 

133 

Mare  Island,  Oal.      .    . 

4-38    5  55.8  » 

-11 15.0 

18» 

9.999447 

+8    9    5.63« 

+80.35 

134 

Markree,  Ireland      .    . 

+54  10  31.8 

-11    1.0 

45 

9.999044 

+0  33  48.4 

+  5.55 

135 

Marseilles,  France    •    . 

+4318  19     / 

-11  34.3 

750 

9.999320 

-0  21  34.65  / 

-  3.54 

136 

Marseilles,  France    .    . 

+43  17  52 

-11  34.3 

27 

9.999317 

-0  21  28.1 

-  3.53 

137 

Mauritius  (Port  Louis) . 

-20    5  39 

+  7  27.7 

54 

•9.999832 

*.3  50  12.6 

-37.82 

138 

Melbourne,  Victoria 

-37  49  63. 2 P 

+11  13.4 

289 

9.999454 

-9  39  63.92 1> 

-95.26 

139 

Meudon,  fYance  .    .    . 

+48  48  18 

-11  29.8 

162 

9.999185 

-0    8  65.6 

-  1.47 

140 

Middletown,  Conn.  .    . 

+41  33  16.0 

-11  30.4 

•  .  • 

9.999359 

+4  50  37.18 

+47.74 

141 

Milan,  Italy    .... 

+45  27  59.3 

-11  35.6 

120 

9.999268 

-0  36  45.88  9 

-  6.04 

142 

Minneanoluf,  Minn,  . 

+44  58  40.0  «- 
+39    8    3.6* 

-11  35.7 
-11  20.7 

260r 
62 

9.999290 
9.999424 

+6  12  57.04  r 
-9  24  30.75 

+61.27 

143 

Miasusawa,  Japan      .    . 

-92.74 

144 

Modena,  Italy      .    .    . 

+44  38  51.4 

-11  35.6 

64 

9.999285 

-0  43  43.40 

-  7.18 

145 

Montreal,  Canada     .    . 

+45  30  20     « 

-11  35.6 

57  « 

9.999262 

+4  54  18.63  • 

+48.35 

146 

MoacowCPresnia),  Russia 
Mount  Hamilton,  Cal.  . 

+55  45  19.5 

-10  48.0 

150/ 

9.999012 

-2  30  17.03  / 

-24.69 

147 

+37  20  25.6  T 

-11 10.4 

1284  r 

9.999552 

+8    6  34.89  r 

+79.93 

148 

Mount  Wilson,  Cal.  .    . 

+34  12  59.5  t 

-10  46.2 

1799* 

9.999663 

+7  62  14.33  < 

+77.58 

149 

Mount  Wilson,  Cal.  .    . 

+3412  55 

-10  46.1 

1727* 

9.999658 

+7  62  14.3 

+77.58 

150 

Munich,  Bavaria      .    . 

+48   8  45.5V 

-11  31.7 

529 1' 

9.999227 

-0  46  26.02  V 

-  7.63 

a  Top  of  cut  piflr  in  tnnsit  room. 

A  Trwisit  Insnument  ptor. 

e  BunbcK  equAtortel. 

'  IntanaatioDal  latitude  hut. 

•  Sev«n-inch  equatoriaL 

/  Meridian  cirde. 

9  Center  of  great  dome. 

^  Gaatier  meridian  cirde. 

i  Center  of  observatory. 


/Center  of  dome. 

^  Pier  of  small  meridian  circle. 

llCain  floor. 

•  Center  of  rotmida. 

•  East  transit  instrument. 

•  Barometer. 

p  Old  meridian  circle, 
ff  Floor  of  meridian  room. 


'  Tmislt  InstniflMDt* 

•  East  transit  pier. 

I  Snow  telasn^  pier. 
«  Floor. 

*  WestddiMu 

«  Pbotagraphle  equatorial.  41  feet  south 

of  prune  vertical  transit, 
s  Zenith  teleeoope.^ 
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Authcrltyfi 


Latitude. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
Memoirs,  R.  A,  8.,  1879. 
Letter  from  Director,  1913. 
Letter,  Director  new  OIm.,  1913. 

V.  J.  S.  Astran.  GeselL,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publications  of  the  Obfl.,  1911. 

Letter  from  Director,  1897. 

Annalet  de  V  Obt.,  Vol.  IV,  1893. 
Let  Oba.  Astron.,  BruxeUes,  1907. 
Lea  Obs.  Astron. ,  Bnixelles,  1907. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Lea  Obs.  Aatron.,  Bmzelles,  1907. 
Letter  from  Director,  1913. 
Monthlf  Notkea,  R,  A.  8.,  1894. 
British  Nautical  Afmanae,  1872. 
Letter  from  Director,  1913. 

Letter,  Director  new  OIm.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
Publicaticms  of  the  Obs.,  1892. 
Cheat  Trig.  Survey  of  India,  1906. 

Annuario  del  Obi,,  1912. 
Lea  Obe.  Astron^  BmxeUes,  1907. 
Letter  from  Director,  1913. 
Aatron.  Nach.,  Nr.  768, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  OIm.,  1913. 
Hag.  and  Meteor.  EeauUa,  1908. 
AstTcm.  Results,  1881-84. 
Lea  Oba.  ilffron^BmxeUes,  1907. 
Letter  from  Director,  1894. 

Puhbl  del  22.  Osserv,,  1914. 
Letter  from  Director,  1915. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Lea  Oba.  Aatron.,  Bruzenes,  1907. 
Publications  of  the  Obs.,  1900. 
Astrophysical  /ounwzZ,  1906. 
Letter  from  C.  G.  Abbot  1912. 


iKBgttade. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  (c). 
Letter  from  Director,  1913. 
Letter,  DInctor  n«w  Obs.,  1913. 

V.  /.  8.  Astron,  Gesell,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Durector,  1913. 
Publications  of  the  Obe.,1911. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
AstTon,,  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Lea  Oba.  Aatron.,  BruxeUes,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letttf,  Director  new  Obs.,  1913. 

Lea  Oba.  Astron.,  BrazeUes,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Monthtp  Nbtieea,  JR.  A.  B.,  1894. 
British  NaiMoal  AUnafme,  1872. 
Astron.  Nach.,  Nr.  3993, 1905 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.3202, 1893. 
Letter  from  Director,  1912. 
Oreat  Trig,  anrvey  oflnUs,  1901. 

Astron-  Nach.,  Nr.  3993, 1905. 
Lea  Oba.  Aatron.,  BmzeUes,  1907. 
Lick  Obi.  ButleHn,  1908. 
British  JihutiedlAlmanae,  1901. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Che.,  1913. 
Mag.  and  Meteor.  ReatOta,  1908. 
<  Astron.  ResulU,  1881-84. 
Lea  Oba,  Aatron.  ^  Bruxelles,  1907. 
Letter  from  Director,  1894. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1915. 
Lea  Oba.  il«(roii^  BruxeUes,  1907^ 
Letter  from  Director,  1913. 
U.  S.  C.  and  G.  8.  Report,  1897. 

Astron.  Nach.,  Nr.  3993, 1906. 

U.  3.  C.  and  0. 3.  Report,  1897. 
Astrophysical  Journal,  1906. 
Letter  from  0.  G.  Abbot,  1912. 


Description. 


Letter  from  Director,  1897.     I  ABtron.  Nach.,  Nr.  3993, 1905. 


a  Fuertes  Obs.,  Cornell  Univ. 
*  Fuertes  Obs.,  G<»nell  Univ. 
Mr.  Hall's  Obs. ,  Montcgo  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1888. 

The  late  Dr.  Winkler's  Obs. 

Union  0bs.,(brmerbLTraa8vaal  Ohe. 
Archiepiscopal  Haynald  Obs. 

Englehardt  Obs.,  Univ.  tit  Kasao. 
University  Observatory. 

Meteorological  Obs.,  London. 
Imperial  Univ.  Obs. 
d  Royal  University  Obs. 
Near  Aszdd,  Hungary. 
Royal  University  Obs. 

Obs.  of  the  Benedictines. 
National  Univ.  Obs. 
University  Observatory. 
University  Obs.,  since  1861. 
University  Obs.,  before  1861. 

University  Oba.,  Gointe. 
Obs.  of  Lisbon. 

BldstoQ,  BirkenhMd,  afnoe  1887. 
Liverpool  Obs.,  before  1867. 
Royal  Univ.  Obs.,  since  1867. 

Royil  Univ.  Oho.,  before  1867. 
Mfiinora  Observatory. 
Obs.  of  the  Univ.,  Bt.  Oanls  Laval. 
Washburn  Obs.,  Univ.  of  Wis. 
Obs.  founded  by  Bast  India  Co. 

Astron.  and  Meteorolpg.  Obs. 
Meteorological  Observatory. 

Chnmom.  and  Time  Bta.»  Navy  Yd. 
Col.  Cooper's  Observatory. 
See  footnote  («). 

Sec  footnote  (/)-  • 
Ro>'al  Alfred  Obs. 
0  Government  Observatory. 
Seine-et-Oiso^  near  Paris. 
Wesleyan  University  Obs. 

Royal  Observatory,  Brera. 
Obs.  Univ.  of  Minn. 
International  Lat.  Obs. 

Royal  Univ.  Oeophysical  Obe. 
McGill  University  Obs. 

Obs.  of  the  Imperial  Univ. 
LickObB.,Uimr.ofCal. 
Solar  Obs.,  Qpun^e  Inst.    . 

Branch  of  Smtthson.  Astrophys.  Obs^ 
Royal  Observatory. 


5934^—1919- 


a  Since  1902. 

i>  Before  1902. 

eBriliah  Report  on  Transit  of  Venua,  1882. 

d  Old  position  of  meridian  circle^  0".0  N.,  Qb.U  E. 

a  National  Obs.,  Univ.  of  Alx-uarsellles,  since  188M6. 

/ National  Obs. ,  at  Accoules,  before  18M-^ 

9  Transferred  from  Wllllamstown  in  1861. 

h  ReauUaU  dea  Intemationalen  Breitendiensta,  1M0-190R. 

i  With  the  new  values  of  the  longltadee  of  Adelalda  anil  ^^^stfif , 
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Reduo- 

No. 

Place. 

Latitude. 

Redaction 
toOeocon- 

tric 
Latitude. 

AHi- 
tude 

(.InehJtng 

Lonsitnde 

tlcnfram 
Grew* 

wichto 
Local 

(jrd<r«). 

altUudt). 

Greenwich. 

8.TJCN. 

•     t      tt 

/      // 

h    m      8 

s 

161 

Naples,  Italy  .... 
Naahville.  Tenii.      .    . 
NeuchAtei,  Switzerland 

-»40  51  46.3 

-11  28.1 

164 

9.999388 

-0  57    1.70  « 

-  9.37 

152 

•1-36    8  54.4& 

-11    2.0 

172  c 

9.999505 

+5  47  12.2 

+57.04 

153 

+46  59  50.6 

-11  34.1 

488 

9.999254 

-0  27  49.90  <* 

-  4.57 

154 

New  Bmnswick,  N.  J.  . 

+40  30    1.4* 

-11  26.7 

216 

9.999387 

+4  57  47.46  6 

+48.92 

155 

New  Haven,  Conn.  .    . 

+41  19  22.3 

-11  29.6 

40 

9.999368 

+4  51  40.58 

+47.92 

156 

New  Hav«i,  Conn.  .    . 

+41 18  36.5 

-11  29.6 

•     •     • 

9.999366 

+4  51  42.16 

+47.92 

157 

NewYork,  N.  Y.      .    . 

+40  48  34.6 

-11  27.9 

25 

9.999380 

+4  55  50 

+48.60 

158 

New  York,  N.Y.      .     . 

+40  45  23.1 

-11  27.7 

•     •     • 

9.999379 

+4  55  63.64 

+48.61 

159 

Nice,  Prance   .... 

+43  43  16.9  « 

-11  34.9 

378 

9.999330 

-0  29  12.15  « 

-  4.80 

160 

Nikolaieff,  Rtimia    .    . 

+46  58  22.1 

-11  34.2 

55 

9.999225 

-2    7  53.78  a 

-21.01 

161 

Northampton,  Maas. 

+4219    1.9* 

-11  32.4 

70  6 

9.999345 

+4  50  33.10  6 

+47.73 

162 

Northfield,  Minn.     .     . 

+44  27  41.6  / 

-11  35.6 

290/ 

9.999305 

+6  12  35.92  / 

+61.21 

163 

Oakland,  Cal.       .     .    . 
Odenna,  KnaBia     .    .    . 

+37  48    5    <t 

-11 13.2 

\\d 

9.999454 

+8    9    6.56  <I 

+80.35 

164 

+46  28  37.5 

-11  34.9 

•      •      • 

9.999234 

-2    3    2.186 

-20.21 

165 

Odeaaa,  Ruflsia     .    .    . 

+46  28  86.7  d 

-11  34.9 

55rf 

9.999237 

-2    3    2.04  <i 

-20.21 

166 

O-Gyalla,  Hungary  .    . 

+47  52  27.3 

-11  32.4 

113 

9.999206 

-1  12  46.49 

-11.95 

167 

Omaha,  Nebr.      .     .    . 

+4116    5.6 » 

-11  29.5 

3446 

9.999390 

+6  23  46.96  6 

+63.05 

168 

Orono,  Me 

+44  54    0 

-11  35.6 

38 

9.999277 

+4  34  40.3 

+45.12 

169 

Ottawa,  Canada  .     .    . 

+45  23  39.1  d 

-11  35.6 

85^ 

9.999267 

+6    2  51.98  d 

+49.75 

170 

Oxford,  Mifls. 

+34  22  12.6 

-10  47.5 

•     •     • 

9.999536 

+5  68    7.18 

+58.83 

171 

Oxford,  England      .    . 

+51  45  35.6  <i 

-11 16.9 

65^ 

9.999104 

+0    6    2.6 

+  0.83 

172 

Oxford,  England      .    . 

+51  45  34.2 

-11 16.9 

64 

9.999104 

+0    5    0.40 

+  0.82 

173 

Fadua,  Italy   .... 

+45  24    1.0  < 

-11  86.6 

31  i 

9.999268 

-0  47  29.13  < 

-  7.80 

174 

Palermo,  Sicily    .    .    . 

+38    6  44.0ifc 

-11  15.1 

76  d 

9.999451 

-0  53  26.87 

-  8.78 

175 

P&iifl,  France  .... 

+48  50  11.2  I 

-11  29.8 

67  w 

9.990178 

-0    9  20.93a 

-  1.53 

176 

Perth,  West  Australia  . 

-3167    8.9rf 

+10  23.8 

60 

9.999597 

-7  43  21.61  d 

-76.12 

177 

Philadelphia,  Pa.     .    . 

+39  58    2.10 

-11  24.6 

740 

9.999404 

+5    1    6.810 

+49.46 

178 

Pola,  Austria  .... 

+44  51  48.6  <I 

-11  35.6 

32  rf 

9.999277 

-0  55  23.07 «« 

-  9.10 

179 

Potsdam,  Pnimia     .    . 

+52  22  66.0  P 

-11 13.3 

97  P 

9.999091 

-0  52  16.86  P 

-  8.59 

180 

Poughkeepsie,  N.  Y.     . 

+41  41  18 

-11  80.8 

61 

9.999360 

+4  66  83.6   6 

+48.55 

181 

PHigne,  Bohemia      .    . 

+50   516.0« 

-11  26.1 

197  o 

9.999165 

-0  67  40.280 

-  9.47 

182 

Princeton,  N.  J.  .    .    . 

+40  20  65.8 

-11  26.1 

75 

9.999395 

+4  58  39.44 

+49.06 

183 

Princeton,  N.  J.  .    .    . 

+40  20  57.8  rf 

-11  26.1 

65* 

".If993V4 

+4  58  37.61  d 

+49.06 

184 

Providence,  R.  I.     .    . 

+41  60  21 

-11  31.2 

64 

9.999356 

+4  45  36.96 

+46.92 

185 

Providence,  R.  I.     .    . 

+41  49  46.4 

-11  31.2 

•     •     • 

9.999362 

+4  45  37.64 

+46.92 

186 

Pulkowa,  Russia .    .    . 

+59  46  18.7  a 

-10    6.2 

767 

9.998914 

-2    1  18.67  a 

-19.93 

187 

Quebec,  Canada  .    .    . 

+46  47  59.2 

-11  34.4 

90 

9.999231 

+4  44  62.716 

+46.80 

188 

Quito,  Ecuador    .     .    . 
Riga.  Russia    .... 
Rio  de  Janeiro,  Bianl  . 

-  014   0 

+  0    6.6 

2906 

0.000198 

+6  14    6.66 

+51.60 

189 

+56  67   9.3 

-10  36.9 

•     •     • 

9.996974 

-1  36  28.10  r 

-15.85 

190 

-22  64  23.80 

+  8  17.7 

620 

9.999784 

+2  62  41.4  0 

+28.37 

191 

Rome,  Italy    .... 

+41  63  63.6  d 

-11  31.3 

61  i 

9.999364 

-0  49  65.12<i 

-  8.20 

192 

Rome,  Italy    .... 

+41  63  38.6  <i 

-11  31.3 

659 

9.999356 

-0  49  66.34<K 

-  8.20 

193 

Rome,  Italy    .... 

+41  64  12.4  <i 

-11  31.4 

100  <f 

9.999357 

-0  49  48.02* 

-  8.18 

194 

Rome,  Italy    .... 

+41  54  16.7 

-11  31.4 

76i 

9.999366 

-0  49  49.28* 

-  8.18 

195 

San  Fernando,  Spain    . 

+36  37  42.0  « 

-11   4.3 

ao« 

+0  24  49.82  « 

+  4.08 

196 

San  Fernando,  Spain    . 
San  Francisco,  C&l.  .    . 

+36  81    7 

-11    4.7 

•       •       • 

v.VWMoD 

+0  25  10.82 

+  4.14 

197 

+37  47  27.9 

-11 13.2 

•      •       ■ 

9.999454 

+8    9  42.86  < 

+80.46 

198 

San  Luis,  Ars.  Rep. 
Santiago,  Ohue    .    .    . 

-33  17  46.7 

+10  37.6 

800 

9.999616 

+4  25  22 

+43.60 

190 

-33  26  42    d 

+10  89.0 

520  <i 

9.999594 

+4  42  46.0  * 

+46.46 

200 

Santiago,  Chile    .    .    . 

-33  26  25 

+10  38.9 

619 

9.999600 

+4  42  86.6 

+46.42 

201 

Santiago,  Chile    .    .    . 

-33  33  46    * 

+10  40.1 

5806 

9.999596 

+4  42  46      6 

+46.45 

a  Center  of  obMnratory. 

ik  Barometer  baiin. 

0  Center  of  dome. 

6  Transit  InstnuMnt. 

<  Axis  of  tower. 

V  Center  of  middle  dome. 

c  B«neh  mark  on  obs.  stcpi. 

i  Barometer. 

ffMain  floor. 

Otefcllftnelrde. 

*  Center  of  iouth  dome. 

r  Tower  of  adiool. 

<  Bmall  nMridian  dreto. 

1  South  fuade  of  obaervatorj 

r.              « Center  of  bttildinciroaiidfl 

oor. 

/Meridian  circle  pier. 

<•  Level  of  obs.  terrace. 

<Weettnniltplv. 

§ 

Bcnoh  mark  in  eait  wau. 

•  CassiniliKerid 

ian. 
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Autbcrlty  for— 


No. 


Latitude. 


151  Letter  from  Director,  1807. 

152  Letter  from  the  Dean,  1913. 
L53  SwiBB  Triangulatioii,  1800. 
L54  Letter  from  Director,  191^. 
L56  Letter  from  Director,  1893. 

156  Letter,  Diraetor  new  Ohs,,  1883. 

157  OmtributknufTOM  (he  Oht,,  1906. 

158  Letter  from  Director,  1879. 
L59  AfmaUt  de  VOba.,  Tome  n,  1887. 

160  £«Ote.ii4<rofi.,BnizelleB,1007. 

161  Letter  from  Director,  1913. 

162  Letter  from  Director,  1912. 
L63  Letter  from  Director,  1912. 

L64  PoOcowB  MUtettmig$n,  No.  66, 1918. 

L65  Letter  from  Director,  1897. 

166  Letter  from  Director,  1807. 

167  Letter  from  Director,  1012. 

168  Letter  from  Director,  1012. 

169  Letter  from  Chief  Astronomflr ,  11R18. 

170  SmithBonian  Report,  1880. 

1 71  £MbrI<#«  amogue  €f  Stan,  1900. 

172  Oxford  Astron.  OhBervatknu,  1878. 

173  Letter  from  Director,  1913. 
L74  Letter  from  Director,  1913. 
175  Letter  firom  Director,  1913. 

L76  JArWenObwrMtfoM,Vol.a,190B. 

177  Letter  from  Director,  1913. 

178  Letter  from  Director,  1913. 

179  Ver8f.  JT.  PntM,  Oeot.  Tint..  1906. 

180  &iiith80iiiaa  Report,  1880. 

L81  Prague  Obiervations,  1907. 

L82  Letter  from  Director,  1913. 

183  Letter  from  Director,  1913. 

L84  Letter  from  Director,  1893. 

L85  Aetron.  Nodi.,  Nr.  2254, 1879. 

L86  DeecripHon  de  VOh$.,  1845. 

187  Letter  from  Director,  1912. 

L88  Letter  from  Director,  1897. 

189  Letter  from  Director,  1897. 

L90  See  footnote  («). 

L91  Memorie  del  R,  Own.,  1904. 

192  Letter  from  Director,  1913. 

L93  Letter  from  Director,  1013. 

194  RMH,  ie0s  SiMMis  VaUlMm,  190S. 

L95  AnndUe  defOha.,  1892. 

196  Letter,  Director  new  Obs.,  1013. 

197  Letter  from  Director,  1897. 
L98  Letter  from  Director,  1911. 
L99  Letter  from  Director,  1913. 

200  Letter,  Dfreotor  new  Obe.,  1918. 

201  Letter  from  Director,  1913. 


Lonsftade. 


AitroA.  Nath..  Nr.  3202, 1803. 
Letter  from  Director,  1893. 
Astron,  Naeh.,  Nr.  3202, 1893. 
Letter  from  Director,  1913. 
See  footnote  (A). 

Letter,  Dbeetor  new  0\m.,  1808. 
OantrUnUkmtfnnn  ike  Obt.,  1906. 
British  Nautical  Almanac. 
Aatron.  Naeh.,  Nr.  3993, 1905. 
Aetron.  Naeh.,  Nr.  3202, 1893. 

Harvard  AnndU,  1893. 
Puhlieations  of  Obs.,  1901. 
Letter  from  Director,  1912. 
Astron,  Naeh.,  Nr.  3993, 1905. 
Aetron,  Naeh,,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  AstroDomer ,  1913. 
Smithaonian  Report,  1880. 

Raddife  ObtervaHoM,  1842. 
Osfori  AHnn.  Obfermtkmt,  1878. 
Aetron.  Nach.,  Nr.  3093, 1905. 
^^rofi.  Nach.,  Nr.  8202, 1803. 
Aetron.  Nadk,,  Nr.  3003, 1005. 

f  J^crMmOteeroslfoiw,  V<d.  2, 1008. 
Letter  from  Director,  1013. 
Letter  from  Director,  1013. 
Aetroii.  Naeh,,  Nr.  3003, 1005. 
Smithflonian  Report,  1880. 

Aetron.  Naeh,,  Nr.  3008, 1905. 
Letter  from  Director,  1913. 
WuMneton  Obeervethm,  1878. 

Letter  frtmi  Director,  1893. 
Aetron.  Nach.,  Nr.  2254, 1879. 

Aetron.  Naeh,,  Nr.  8003, 1005. 
Letter  from  Director,  1012. 
Letter  from  Director,  1897. 
il8tron.  Naeh,,  Nr.  3993, 1905. 
See  footnote  («). 

Letter  from  Director,  1913. 
Aetron.  Nach,,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Aetron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letttt,  Director  now  Obe.,  1913. 
Z71 8,  0.  ani  0. 8.  Report,  1897. 
Letjerfrom  Director,  1911. 
Letter  from  Director,  1913. 

Letter,  DiNOtornew  Ohs.,  1918. 
Letter  from  Director,  1913. 


Descriptfon. 


Ro3^  Obs.,  Oapo  di  Monte. 
Oba.  of  Vanderoilt  Univ. 
Cantonal  Observatory. 
SchanckObs.  ,RutgersGollege. 
Yale  Univ.  Obs.,  since  1882. 

Yale  Univ.  Obs.,  before  1882. 
Cohimbia  Univ.  Obs.,  sinoo  1897. 
Columbia  Unir.  Obs.,  before  1897. 
Mt.  Gros,  near  Nice. 
Naval  Observatory. 

Smith  CoU^e  Obs. 
a  QoodaeU  Obs.,  Osrleton  College. 
ChiU>ot  Observatory. 
Branch  of  Pulkowa  Obs. 
University  Observatory. 

Ro^al  Astrophysical  Obs. 
Greighton  Univeraity  Obs. 
Obs.  Univ.  of  Maine. 
Dominion  Astronomical  Obs. 
Obs.  Univ.  of  MasaisBippi. 

Radcliffe  Oba^rvatory. 
Univenit;^  Observatory. 
Royal  Umversity  Obs. 
Royal  Observatory. 
Observatory  of  Paris. 

Oovemment  Observatory. 
Flower  Obe.,  Univ.  of  Pi. 
See  footnote  (b). 
Royal  Astrofmysical  Obs. 
Yassar  College  Oba. 

Imperial  and  Royal  Obs. 
Halstod  Obs.,  Prinoeton  Univ. 
Obs.  of  InstrnfltkB,  Prinoeton  tJntv. 
Ladd  Obs.,  Brown  Univ. 
Mr.  Seagxave'a  Observatory. 

Obs.  Central  Nicolas. 

Qnebeo  Obs.,  Plains  of  ▲brabsm. 
National  Observatoiy. 
Polytechnic  School  Obs. 
National  Observatory. 

Royal  Obs.  at  Roman  CoUj^e. 
Royal  Univ.  Obs.  at  Capitol. 
Yatican  Obe.,  since  1906-7. 
d  Yatican  Obs.,  before  190^7. 
Naval  Obs.,  ance  1797. 

«  Naval  Obs.,  before  1797. 
Davidson  Observatory. 

Soathem  Obs.  of  Oiraegle  Inst. 
/National  Obs.,  since  1882. 
0  National  Obe.,  before  1882. 
National  Obs.,  Espejo. 


a  Old  obeerratory,  18n-1888, 416  feet  W. 

b ObeervsUvT  oilmperial and  Royal  Hydrographlc  OiBoe. 

c  Orem  and  Davis,  r^egraphk  Determlmationt  of  LongUudet  on  the  Sast  Coaet  of  South  Anurfea,  1880. 

d  In  the  Gregorian  tower. 

« In  Cadis. 

/  In  Qninta  Normal. 

^  On  tbo  bill  Santa  Lncia.  in  Sanitsfo. 

h  Bassd  upon  data  from  too  XJ.  8.  C.  and  G.  Survey. 

i  With  the  now  vafait  of  thi^kofltiido  of  Sydney. 
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South  Itethlphem.  Pa. 
S'nuth  niidle>-,  iUnt. 
St.  l/niiii.  Mo.      .    . 
St.  Pi.>t<>ral)ui|t,  Riiwia 
Stockholm,  Ciwcdpii 

Stunyhurst.  KnRlaiid 
StromliUTK.  Alsoci-     . 
Swanhmorr,  I's. 
SyiliHT.  X.  S.  W.     . 
SynicuKi*.  N.  V.  .    . 

Svraraso,  X.  Y.  .  , 
Tlu'iibnva.  Mt-sim  . 
Tachki'iit.  Tiirki-^Iaii 
Taiiiitiin.  MnnK.  ,  . 
Temni).  Ilnly      .    . 

Tok>-o.  Japan  .  .  . 
Tonintii.  (  anadH  .     . 


Triwit.  AuHtna     .    . 
Tfrhanijui,  Turkiftmi 
T^haitijiii,  Tiirk'-Hiuii 
Ti)WHill.Knglan<l 
Turin,  Italy     .    .    . 

Turin.  Itiilv     .  .  . 

TujiraliHiHa.' Ala.  ,  . 

Ukiah.Cal.      .  .  . 

UpMla,  Swrdi'ii  .  . 

iTbatift.  III.     .  .  . 

I'ln-fhl.  Nethi-riandi" 
Uin-rhi.  .Vclh(-rlaiul:< 
V.'Uiif,  Italy  .  .  . 
Vii'iuia,  Auflriu  .  . 
Vii'iiiia.  Auniri:!   .     . 


ii*nna,  Auxtria   . 

iciina,  Aiifiria  . 
W'anaw,  KiuMa  . 
2*)  WaxhinRton,  I).  (' 
"■■'  I  Wavhinitton.  I).  <' 


WaNliinKtiiii.  1>.  <'.  . 

Waiihinittun.  Ji.  ('.  . 

Wi*ll<-(0.-v.  Maw.  .  . 

\V..|liti(:i'..n,  X.Z,  . 

\V,^t  I'otnt.  ,\.  V.  . 

Willir-ItiiiJiiivcn,  Cu-Tm 
MilliatriHilav.  Wi^.  . 
WilliimiHliiH-i].  MaK<. 
Witiiluvit'T.  Maon.     . 
■.  N.  S.  \\\    . 


A'ii/.'rl:i'i.l 


Zr-Sf-.  iliir 
:;iirirli. 


-t-40  36  23.21 
+42  15  18.2  k 
^3«3))  3.fl 
-5»  5«  XZ.O 
+39  20  32.7  ' 

■•■53  50  4» 
+  4!(35    0.3  c 
-39  51  21.3 
'-33  51  41.1 
1+43    2  13.1 

+43    0  4H.S* 
+  19  24  i:-9<- 
+41  l!>3l.:l 
+41  54    0 
+42  3!»  27     J 

+35  39  V 


9.999056 
9.099190 
9.999401 
9.9i»3*'i3 
9.999332 


-t-  5    1  31.96"  -41! 

+  4  50  20.40A  +47' 

+  60  49.26    +  ai 

-  2    1  11.4      -  IM 

-  1  12  13.97  f  I-  11,' 

+  09  52.9S  +  1/ 
0  31  4.52f  -  r- 
5  1  24.™  -  m 
10    4  49.31     -  »*l 

-^5    4  33.3(J    +»' 


39  IT.Di-  - 
39  4ii.O/|- 


^ia  3S  3"..r.  * 

j-r4:.3H  4.1,4; 
'■•^39    S  ll,OJ 
+39    «  10.7  "J 
:+51  2U47 
+4.1    2  1fi,3* 

,+4.j  4  S,3'- 
;+33  12  3«,«< 
'+39  K  12,|d 
;+59  51  29,4  b 


+4.'>  2li  10,5 
'-.iH  13.W.1 
:+4S  12  35,5 


-111  58.3 
-1 1  34.8 
-II  34 -S 
-II  34.7 
-II  3.1.5 

-1 1  35,3  i 
-11  20.7: 

-1120,7! 
-II  lS.fi  I 
-11  35.7  I 


-10  36.7 
-11  20.7 
-10  5.2 
-11  25.2 


9.999332  +  5    4  34.31'  +  Sd'"' 

2»5f|».9ff9fl!tt  +   e  36  46.67  ei*  85!- 

45T      9,9993Wi  -   4  37  10^     -  4^^ 

'    I  9.999,151  +  4  44  20  -  V" 

"  -  0  54  5»!         '-    9/i 

25  '9.999507  -  9  18  58.22'  -  91?: 
llOfr,  9.999313  +  5  17  34.70>i- 5!!^ 
llfitr  I  9,999313  1+  5  17  35.60^1+  K.i: 
194      9,9993201-  0    5  51.23    i-    «k 

fiS '■   9.9992fiO  -  0  55    5.23 »-    9,«' 

2fi  *:  9,9992.57  --  0  55  3,0  1-  W 
183 d  I  9,9994%)  .-  4  14  17  2  *'-  417 
167      9.999431   -  4  13  .57.3      '-  417^ 

48  9.999111  i+  0  0  27  7  +  0« 
«lfit|9.999313  -  0  31  5.96*|-  oil 
27ii  <;  9,999288   -  030  47.15^-    5« 

69  i  9,999.'>R8  +  5  50  11  74fij- 5753 
220rf'  9.999435   +  8  12  S0.3   *«  +  S0» 

21  *i  9,993909,-  1  10  30  13*1-  US 
23()  ' .  9,999412   +  5  52  53.90  '  +  57.!!: 

12-"  9,999093-  0  20  31.0  "I-  3S7 
23  19.9990931- 0  20  2S.9  -  3« 
15'l9.9992'il  -  04922  12<-'-  «11 
240  '  9,909205  -  1  5  21  M"  -  1074 
INii '.  9.999202  -  1    531.«1     -  I07* 


+41  2:1  •■ 


-ii;n.ii| 
-11  14,3 1 
-11  i!i,(i' 


-11  29.9  ■ 


iv-.->3  31  .52,1  '■  -II  3.7- 
1^42  34  lli.iif  -ll:W.Ol 
^424230  '-I13;1.2| 
1-4227  II  !-H  32.71 
-33  3H30,.>i&,  +  l0  40.li| 
!^3I    5  4.'*,ll<-. 


-11  3 


9.9992M 

-  1     5  25.17 

1  -  10,7.j 

9.999209 

-  1     5  10.96 

t-  in,ri 

9,999097 

-  1  24    7.25  e'-  1.1,ff 

9.999431 

+  5    8  15.78  < 

1+  50 « 

9,999428 

+  S    8  12.15(1 

|+iO,« 

9,990427 

+  58    6.24  ' 

;+  so.fii 

9,999425 

+  5    8    0.0   a 

+  50.'iO 

9.990;M4 

+  4  45  12.7 

'+  4<;.H 

9.999375 

-1139    4.27  6 

-1I4.M 

9,999375 

+  4  55  60.55 

+  43.a} 

9.999057 

-  0  32  35,06  f 

-    5.35 

9,999355 

+  6  54  13.24  t 

+  58.19 

9,999344 

+  452  50 

+  48,10 

9,999338 

+  4  44  32,4 

+  46.74 

n.wffim 

-10    3  19.9 

-  99.11 

9,99E»il9 

-  8    4  44.82  e 

-79.63 

9.9119243 

-  0  34  12,2(i  <• 

-    D.tii 

X  Kin 


irtil  [.1.- 
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203 
204 
205 
206 

207 
206 
209 
210 
211 

212 
213 
214 
215 
216 

217 
218 
219 
220 
221 

222 
223 
224 
225 

226 

227 
228 
229 
230 
231 

233 
234 

235 
236 

237 
238 
239 
240 
241 

242 
243 
244 
245 
24  G 

247 
248 
249 
250 
251 
252 
253 


Letter  from  Bireoto,  1913. 
Amer.  Jfnar.^Sd.j  1883. 
Letter  from  ubwtflr,  1807. 
Astnm.  NaA.,  Nr.  2582, 1884. 
Letter  from  Director,  1914. 

Letter  from  Director,  1913. 
AnndUn  der  Btemw.,  1896. 
Letter  from  Director,  1912. 
Astrtm.  RemUs,  1879-81. 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Boletin  del  Obs.,  1914. 
Letter  from  Director,  1897. 

Le»  Obt.  Aitron.,  Brazelles,  1907. 
PuhhL  deWOsurv.,  1900. 

Annak8deVObs.,lB94. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
AnnaUi  de  rObs,,  1912. 
Letter  from  Director,  1913. 

Letter,  DirsetoriMW  ObB.,  1913. 
Astron.  Nach.,  Nr.4588, 1912. 
See  footnote  ( <). 
BritiBh  Nautical  Almanac. 
Letter  from  Director,  1915. 

Letter  from  Diroctor,  1913. 
Letter  from  Director,  1897. 
See  footnote  C). 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 

I^otter,  Director  new  Ohs.,  1913. 
L<»tter  from  Director,  1913. 
See  footnote  (f^). 
Letter,  Director  new  Obs.,  1913. 

Berliner  Jahrbuch. 
Publih.  dcrStcniw.,  1892. 
Astron.  Nadi.y  Nr.  4666, 1913. 
U.  S.  Naval  Obi.  Pmteatknu,  1900. 
See  footnote  ("»). 

Letter  from  Director,  1912. 
Astronomical  Journal^  1897. 
Letter  from  Director,  1912. 
Nrw  Zealand  QateUtt  May  7, 1914. 
Letter  from  Director,  1891. 

Letter  from  Director,  1913. 
Astrophyiical  Journal ^  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
Monthly  Notice8,R.A.S.,l9Si. 
AnnalesdeVObi.,  1907. 
Letter  from  Director,  1913. 


Wktkhitton  Obttnmtlom,  1875. 
Letter  from  Director,  1913. 
U.  a.  C.  wmM  0.  B.  Mtpmt,  107. 
AMtnm.  Naeh.,  Nr.  2582, 1884. 
Astron,  Nmdk.,  Mr.  8W3, 1905. 

Jfonttiy  JBMm,  E.  a,  8.,  18U. 
Astron.  Nach,,  Nr.  3993, 1905. 
Letter  from  Dixector,  1912. 
See  footnote  (b). 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Annwario  del  Obs.,  1902. 
Letter  from  Director,  1897. 
La  Obt.  Attnm.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 

Anndl€sdeVOU.,V^M. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  NmtHeaX  Almanac, 
Letter  from  Director,  1913. 

Lettar,  Director  new  Obe.,  1913. 
Letter  from  Director,  1913. 
See  footnote  (}). 
British  Nautical  Almanac. 
Letter  from  Director,  1915. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993. 1905. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
I^etter,  Director  saw  Obs.,  1913. 

Berliner  Jahrbuch, 

Astron.  Nach.,  Nr.  8083, 1905. 

Astron.  Nach,,  Nr.  3993, 1905. 

U.  S.  C.  and  G.  S.  Report,  1897. 

U.  8.  C.  and  O.  S.  Report,  1897. 

Letter  from  Director,  1912. 
Astronomical  Journal^  1897. 
Les  Obi.  Aitnm.,  Bruxelles,  1907. 
New  Zmiand  QaietU,  May  7, 1914. 
Letter  from  Director,  1891. 

Astron.  Nath.,  Nr.  3993, 1905. 
Aslrophysieal  Journal j  1901. 
Letter  nrom  Director,  1893. 
Letter  from  Director,  1913. 

•  AfofiiUy  Notkei,  R.  A.  8.,  1888. 
Annales  de  VObs.,  1907. 
Astron.  Naeh.,  Nr.  3202, 1893. 


Sayre  Obfl.,  Lehigh  Univ. 

Wffliitoii  Obs.,  Mt.  Holyoke  CoU. 

a  Warfdiwton  UiUYenity  Obs. 
Imperial  UDimflity  Cm. 
Obs.  of  Acad,  of  So. 

Stonyhmnit  Collero  Obfl. 
Imperial  Univ.  ubs. 
Sproul  Obs.,  Swirtbmore  CoOoge. 
Govemment  Obeervatory. 
Syracase  Univ.  Obs. 

Roe  Obeervatory. 
National  Observatory. 
Tashkent  Observatory. 

Mr.  Metcsirs  Obs.,  before  1911. 
Oollnrania  Observatory. 

University  Observatory. 
University  Observatory. 
Meteorological  Observatory. 
University  Observatory, 
c  Imperial  and  Royal  Maritime  Obs. 

d  Imperial  and  Royal  Maritime  Obs. 
International  Lat.  Obs.,  since  1909. 
International  Lat.  Obs.,  before  1909. 
Obs.  of  Sfr  W.  HuiEglns,  London. 
/  Royal  Obs.  of  the  Univ.,  since  1913. 

9  Royal  O  bs.  of  the  Unlv.,beiore  1913. 
Obs.  Univ.  of  Ala. 
International  Lat.  Obs. 
University  Obeervatory. 
Obs.,  Univ.  of  HI. 

University  Obs.,  since  1855. 
Univ^Bity  Obs.j  before  1855. 
Obs.  of  the  Nautical  Institute. 
<  Imperial  and  Royal  tJniv.  Ot>s. 
J  Iii^ierial  and  Royal  Univ.  Obs. 

Oppolser  Obs.,  Josephstadt. 
Kuffner  Obs.,  OttaJcring. 
Imperial  University  Obs. 
U.  S.  N.  Obs.,  Georgetown  Heights. 
U.  S.  Naval  Obs.,  1842-1893. 

Smithsonian  Astrophysical  Obs. 
Catholic  Univ.  Obs.,  Brookland. 
Whitin  OKs.,  Wellesley  College. 
Hector  Observatoiy. 
*  U.  S.  Military  Academy. 

Imperial  Naval  Obs. 
Yerkes  Obs.,  Univ.  of  Chicago. 
Field  Memorial  Obe.,  Williams  Coll. 
Mr.  Metcalf' sObs.,  since  1911. 
Mr.  John  Tebbutt's  Obs. 
Obs.  of  the  Jesuits  near  Shanghfti. 
Obs.  of  Swiss  Polyteohnio  School. 


a  Old  observatory  0*.125  E. 

b  Letter  from  Oovemment  Astronomer  at  Adelaide,  1913. 

e  Since  1898. 

d  Before  189ft. 

•  ReiuUale  den  Intemationalen  Breitendientta,  1900-1908. 

/  At  Pino  Torinese. 

9  At  PalazEO  Madama. 

h  Aitron.  Arbeiten  dei  K.  K.  OradTnetsun^BuraUf  IfiM. 


i  Since  1879. 
i  Before  1879. 

t  Old  obsovatory  9"  N.,  K2  E. 
i  RetuUate  det  lnUrmtkmaUm  BrelUmikmste»,  Band  I. 
«  Wukimtton  OtnetvUiona  for  1892^  A?^v«&AS:s.v^\^. 
and  XXXIl.  ^     .  «.^,^ 


I9ca. 
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LUNAR  DISTANCES. 


THE  COMPUTATION  OF  LUNAR  DISTANCES. 

Tables  of  lunar  distances  are  no  longer  given  in  the  Ephemeris,  in  aooos 
ance  with  the  decision  of  the  Navy  Department  that  they  are  now  of  lit 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  metlM 
the  angular  distance  between  the  Moon  and  any  heavenly  body  may  be  c 
culated  by  solving  the  spherical  triangle  of  which  the  known  parts  are  the  po 
distances  of  the  Moon  and  the  other  body  and  the  difference  of  their  lif 
ascensions,  or,  in  other  words,  the  angle  at  the  pole  between  their  hoor-cird 
Then,  the  Greenwich  mean  time  of  the  observation  being  approximately  knov 
and  the  lunar  distances  for  the  star  or  other  body  calculated  for  the  even  hi 
before  and  after,  the  required  limar  distance  may  be  interpolated  and  I 
longitude  derived  by  the  methods  given  in  books  on  navigation. 

EXAMPLE  1. 

Find  the  lunar  diatance  of  Aldebaran,  July  27, 1919,  at  10  P.  M.,  Greenwich  Mean  Time. 
Let  a  and  6  -Right  Aflcension  and  Declination  of  the  star 


i( 


11 


It 


it 


tt 


(/  and  5'- 

D- Lunar  Distance 
Also  let  tan  M-tan  6^  sec  (a~aO 

Then  coe  D-sin  6^  cos  (M-a)  cosec  M 


<i 


(i    (< 


Moon 


a 

^  31"  18-.5 

M 

28*  23'  10^' 

of 

8^  65«  22«.2 

a 

+16**  20^  J^' 

cr-o^ 

19*^  35»  66-.3 

M-a 

12*    TT  W^ 

a-«^ 

293^  59^     4'' 

sin  a' 

9.331520 

h' 

+  12^  23'  W 

cos  (M-a) 

9.990343 

tana^ 

9.341753 

cosecM 

0.322031 

Bec(a- 

-«^) 

0.390952 

cosD 

9.644704 

tanM 

9.732705 

EXAM] 

D 

PLE  2. 

63**  48'  SS''^ 

Find  the  lunar  distance  of  Jupiter,  March  11, 1919,  at  noon,  Greenwich  Mean  Time. 
case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  a  -Right  Ascension  and  Declination  of  the  planet 
*'   a' and  a'-     "  "  *'  "  "   "    Moon 

''  D- Lunar  Distance 

Also  let  tan  N-tan  H  («-^  cos  J^  (a+aO  cosec  J^  {h-h^ 
Then  sin  J^  D-sin  J^  («-«0  cos  J^  (a+aO  cosec  N 
Sin  N  and  sin  }^  (a -a')  have  the  same  algebraic  sign. 


In  I 


a 

6h  25»40*.9 

tan  H  («-aO 

9.092489 n 

t/ 

7h  22«    6«.3 

cos  H  («+«0 

9.969878 

a-a' 

23»»    3»  34-.6 

cosec  H  («-«0 

1.379447 

a^</ 

345**  53'  39" 

tanN 

0.441764  a 

a 

+  23*  29^    9" 

N 

109*  52'  40^ 

+  18**  42^    5" 
+  42<»  11'  14" 
+    4°  47'     4" 

sin  J4  («-«') 
coe  yi  (i-hi^ 
cosecN 

9.089140 
9.969878 
0.026685 

H  («-«0 

172**  56'  50" 

sinHD 

9.085703 

H  (s+y) 

+  21**    y  87" 

l^D 

6*»  59'  49^' 

J4(«-«0 

+    2®  23'  82" 

D 

13**  59'  38" 

TABLE  I. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OP  POLARIS,  1919. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  apparent  right  ascension  and  declination  of  Polaris  for  the  time  of  obeervatioii. 

Subtract  the  apparent  right  ascension  from  the  local  sidereal  time  of  observation  and  the 
remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  aigument,  and  the  apparent  declination  of  Polaris  as  the 
horizontal  alignment,  take  Ofut  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the 
true  altitude,  according  to  its  sign. 

For  altitudes  other  than  46^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example.-^AuguBt  5,  1919,  at  10^  40»  30*  P.  M.  local  mean  solar  time,  in  longitude  59^  west 

of  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33®  20^  0^^,  required  the  latitude  of  the 

place. 

'^  h     V      8 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  10>»  40"  30-  +  1  46 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10        .  8    51  57 

Reduction  from  Table  III,  for  longitude  ("^  56"  west,  or  plus)  -i-  0  39 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time    .  19    34    51 

R.  A.  ot  Polans  (page  281)  for  time  of  observation    ...  1    32    13 

Remainder  is  equal  to  hour-angle  of  Polaris  ....  18      2    38 

Decl.  of  Polaris  (page  281)  for  time  of  observation,  88''  52^  17^^    . 

True  altitude +33    20     0 

Correction  from  Table  I -07 

Correction  from  Table  la -13 

Latitude  of  the  place -f  33    19    40 

Observations  of  Polaris  for  latitude  should  be  made  yrhen  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  0^  or  12*^).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 


^\D6CL 

DtcL^ 

88*'  52'  10^' 

88^  52'  20^' 

88*  52'  30" 

88**  52'  40" 

88*  62'  50" 

88"  63'  V 

h.aNs^ 

y^YLK, 

h   m 

r      tt 

r       ft 

t    ti 

#    tt 

/    It 

t       »t 

h  m 

0    0 

-67  50 

0 
1 
2 
8 
8 

-67  40 

g% 

-67  30   ^ 
67  30    , 
67  29    ; 
67  27    , 
67  24    ; 

-67  20   ^ 
67  20   ? 
67  19    \ 

67 17  : 

67  14 ; 

-67  10    0 
67  10    ? 

67  9  ; 

67    7    ! 
67    4    \ 

-67    0   ^ 
67    0   ? 
66  59    , 
66  67    ! 
66  54    \ 

24    0 

3 

67  50 

67  40 

0 

4 

23  57 

6 

67  49 

67  89 

1 

54 

9 

67  47 

67  37 

a 

51 

12 

67  44 

67  34 

8 
3 

48 

0  15 

-67  41 

-67  31 

-67  21    . 
67  17    * 
67  13    ; 
67    7    ? 
67    1    \ 

-67  11    . 
67    7    * 
67    3   : 
66  57    ! 

66  51 ; 

-67    1    . 
66  57    * 
66  53    2 
66  48    \ 
66  42    ^ 

-66  51    . 
66  47    * 

23  45 

18 

67  37 

67  27 

4 

42 

21 

67  33 

67  23 

4 

66  43    : 

39 

24 

67  27 

67  17 

0 

66  38    ^ 
66  32    ^ 

36 

27 

67  21 

67  11 

0 
7 

33 

0  30 

-67  14 

-67    4 

-66  56    « 
66  47    • 
66  39    ^ 
66  30    * 
66  21^ 

-66  46    . 
66  37    ^ 
66  29   ^ 
66  21iJ 
66  11  2 

-66  36    . 
66  27    ^ 
66  19   ^ 
66II1J 
66    1  j^ 

-66  26    . 
66  18    ^ 

23  30 

33 

67    7 

66  67 

7 

27 

36 

66  59 

66  49 

8 
9 

66  10    ! 
65  5l}J 

24 

39 

66  50 

66  40 

21 

42 

66  41 

66  31 

9 
11 

18 

0  45 

-66  30 

-66  20 

11 
11 
13 
18 
14 

-66  11  jj 
66    O" 
66  482 
65  362 
65  23j^ 

-66    111 
66  60  " 
66  38|J 
66  26  1? 

65  132 

-66  61  ., 

66  40  :j 

66  29    J 
66  17" 

65  4;j 

-66  41  11 
66  30  " 
66  19" 

64  64U 

23  16 

48 

66  19 

66    9 

12 

51 

66    8 

18 
13 

65  58 

9 

54 

65  55 

65  46 

6 

0  57 

65  42 

65  33 

3 

1    0 

-65  29 

15 
18 
10 
10 

-65  19 

14 
15 
10 
10 

-66    9i^ 
64  66" 
64  40}? 
64  24|? 

-64    8  ^* 

-66    0» 
64  46^ 
64  30}! 

-63  59  " 

-64  50i, 
64  21  " 

-«a  4»  " 

-64  40j^ 
64  26  1^ 

63  66  rL 

23    0 

3 

65  14 

66    5 

22  57 

6 

64  59 

64  50 

54 

9 

64  43 

64  34 

1  12 

-64  27 

-64  18 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDB  OF  POLARIS,  UU 


DmL 


H.A. 


h  m 
1  12 
15 
18 
21 
24 

1  27 
30 
33 
36 
39 

1  42 
45 
48 
51 
54 

1  57 

2  0 
3 
6 
9 

2  12 
15 
18 
21 
24 

2  27 
30 
33 
36 
39 

2  42 
45 
48 
51 
54 

2  57 

3  0 
3 

6 
9 

3  12 
15 
18 
21 
24 

3  27 
30 
33 
36 
39 

3  42 
45 
48 
51 
54 

57 
0 
3 
6 
9 


3 
4 


88*»  52'  lO'' 


tt 


-64  27 
64  10 
63  62 
63  34 
63  15 

-62  55 
62  34 
62  13 
61  52 
61  29 

-61  6 
60  42 
60  18 
59  53 
59  28 

-59  2 
58  35 
58  7 
57  39 
57  11 

-56  42 
56  12 
55  41 
55  10 
54  39 

-54  7 
53  34 
53  1 
52  27 
51  53 

-51  18 
50  43 
50  7 
49  30 
48  53 

-48  16 
47  38 
47  0 
46  21 
45  41 

-45  1 
44  21 
43  40 
42  59 
42  17 

-41  35 
40  53 
40  10 
39  26 
38  42 

-37  68 
37  14 
36  29 
35  43 
34  58 

-34  12 
33  25 
32  38 
31  51 

-31    4 


17 
18 
18 
19 
20 

21 
21 

21 
23 
23 

24 
24 
25 
25 
26 

27 
28 
28 
28 
29 

80 
81 
31 
31 
32 

83 
33 
84 
34 
35 

35 
36 
37 
37 
37 

38 
3S 
39 
40 
40 

40 
41 
41 
42 
42 

42 
43 
44 
44 
44 

44 

45 
40 
45 
46 

47 
47 
47 
47 


88*  52'  20" 


88*  62'  30" 


n 


-64  18 
64  0 
63  43 
63  24 
63    5 

-62  46 
62  25 
62  4 
61  42 
61  20 

-60  57 
60  34 
60  9 
59  44 
59  19 

-58  53 
58  26 
57  59 
57  31 
57    2 

-56  33 
56  4 
55  33 
55  2 
54  31 

-53  59 
53  26 
52  53 
52  19 
51  45 

-51  11 
50  35 
49  59 
49  23 
48  46 

-48  9 
47  31 
46  53 
46  14 
45  35 

-44  55 
44  15 
43  34 
42  53 
42  11 

-41  29 
40  47 
40  4 
39  21 
38  37 

-37  53 
37  8 
36  23 
35  38 
34  53 

■34  7 
33  20 
32  34 
31  47 
30  59 


18 
17 
10 
18 
10 

>1 
21 
22 
22 
23 

23 
25 
25 
25 
26 

27 
27 

28 
29 
29 

20 
31 
31 
31 
32 

33 
33 
34 
84 
34 

36 
36 
36 
37 
37 

38 
38 
39 
39 
40 

40 
41 
41 
42 
42 

42 
43 
43 
44 
44 

45 
45 
45 
45 

46 

47 
46 
47 
48 


ft 


-64  8 
63  51 
63  83 
63  16 
62  56 

-62  36 
62  16 
61  55 
61  83 
61  11 

-60  48 
60  25 
60  1 
59  36 
59  10 

-58  44 
68  18 
57  50 
57  22 
56  54 

-56  26 
55  55 
55  25 
54  54 
54  23 

-53  51 
53  18 
52  45 
52  12 
51  38 

-51  3 
50  28 
49  52 
49  16 
48  39 

-48  2 
47  24 
46  46 
46  7 
45  28 

-44  48 
44  8 
43  27 
42  46 
42  5 

-41  23 
40  41 
39  58 
39  15 
38  31 

-37  47 
37  3 
36  18 
35  33 
34  47 

-34  2 
33  15 
32  29 
31  42 

-30  55 


17 
18 
18 
10 
20 

ID 
81 
28 
22 
23 

23 
24 
25 

26 
26 

26 
28 
28 
28 
90 

80 
80 
81 
31 
32 

33 
33 
83 
84 
85 

35 
30 
86 
37 
37 

38 
38 
39 
39 
40 

40 
41 
41 
41 
42 

42 
43 
43 
44 
44 

44 

45 
45 
46 
45 

47 
46 

47 
47 


88*  62' 40"   88^62' 60^^ 


n 


-63  69 
63  42 
63  24 
63    6 

62  47 

-62  27 
62  7 
61  46 
61  24 
61    2 

-60  39 
60  16 
59  52 
69  27 
59    2 

-58  36 
58  9 
57  42 
57  14 
56  46 

-56  17 
55  47 
55  17 
54  46 
54  15 

-53  43 
53  11 
52  38 
52  4 
51  30 

-50  55 
50  20 
49  45 
49  9 
48  32 

-47  55 
47  17 
46  39 
46  0 
45  21 

-44  42 
44  2 
43  21 
42  40 
41  59 

-41  17 
40  35 
39  52 
39  9 
38  26 

-37  42 
36  57 
36  13 
35  28 
34  42 

-33  57 
33  11 
32  24 
31  37 
30  50 


17 
18 
18 
10 
20 

20 
21 
22 
22 
23 

23 
24 
26 
25 
26 

27 
27 
28 
28 
20 

80 
30 
31 
31 
32 

32 
33 
34 
34 
35 

35 
35 
86 
37 
37 

38 

as 

39 
39 
39 

40 
41 
41 
41 
42 

42 
43 
43 
43 
44 

45 
44 
45 

46 
45 

46 
47 
47 

47 


ggO   53/  (y/. 


» 


-63  49 
63  82 
63  14 
62  66 
62  37 

-62  18 
61  68 
61  87 
61  16 
60  63 

-60  30 
60  7 
69  43 
59  18 
58  63 

-58  27 
58  0 
57  33 
57  6 
56  37 

-56  8 
55  39 
55  9 
54  38 
54  7 

-53  35 
53  3 
52  30 
51  56 
51  22 

-50  48 
50  13 
49  37 
49  1 
48  25 

-47  48 
47  10 
46  32 
45  54 
45  15 

-44  35 
43  55 
43  15 
42  34 
41  63 

-41  11 
40  29 
39  46 
39  3 
38  20 

-37  36 
36  52 
36  7 
36  22 
34  37 

-33  62 
33  6 
32  19 
81  33 

-30  46 


17 
18 
18 
10 
19 

20 
81 


24 


27 
27 
27 
20 


80 
81 
81 
32 

88 
33 
84 

84 
84 

36 
36 
86 

36 
37 

38 
38 
38 
39 
40 

40 
40 
41 
41 
42 

42 
43 
43 
43 
44 

44 

45 
45 
45 
45 

46 
47 
46 
47 


tf 


17 
U 
U 
19 


-63  40 
63  23 
63  5 
62  47 
62  28 


-62     8^ 
61  48  ?? 

61  27  ;J 

61    e  S 
60  44 


26 
17 


-60  21  „ 
69  58  2 
69  34  ?J 
69  9* 
68  44^ 

-58  18 
67  52 
57  25 
66  57 
66  29  ^ 

-56  Oj^ 
55  31  * 
65    1? 

64  80  rj 

63  69^ 

-53  27^ 
62  65  " 
52  22  ** 
51  49 
61  15 

-50  41 
50  6 
49  30 
48  54 
48  18 

-47  41 
47  3 
46  25 
45  47 
45    8 

-44  28 
43  49 
43  8 
42  28 
41  46 

-41  5 
40  23 
39  40 
38  57 
38  14 

-37  31 
36  47 
36  2 
36  17 
34  32 

-33  47 

83    1 

32  16 

31  28 
-30  41 


84 

34 

35 
36 
36 

36 
37 

38 
38 
38 
39 
40 

39 
41 
40 
42 
41 

43 
43 
43 
43 
48 

44 

45 
45 
45 

45 

46 
46 
47 
47 


k  ■ 

22  48 
4S 

41 

30 

36 

22  33 
30 

27 
24 

21 

22  18 

13 

12 

9 

6 

22   3 

22   0 

2157 

M 

51 

2148 
45 
42 
39 
36 
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63  34  ;? 
63  52  }! 

64  9;j 

63    6  2 
63  24  }? 

63  42  " 

63  69  j; 

+62  38  ,. 

62  57  }: 

63  15  J* 
63  33  „ 
63  50  J; 

+62  29  „ 

62  47  J! 

63  6  j; 
63  23 :; 

63  40  JJ 

+62  19  1. 
62  38  1; 
62  66  }! 

63  14  ; 

63  3i;; 

13  27 

36 

24 

39 

21 

42 

18 

45 

15 

10  48 

+64  35  ,. 

64  51    J 
66    6    J 

65  20  }: 
65  34}J 

+64  26  ,. 
64  4l}J 
64  56  |. 
66  11  " 

65  24;; 

+64  16  ,- 
64  31  }? 

64  46  J? 

65  1^ 
65  16JJ 

+64    6  ,- 
64  22  JJ 

64  37  " 

64  51  t: 

65  6  }J 

+63  67  ,. 
64  12  J? 
64  27  J! 
64  42  J? 
64  55" 

+63  47  ,- 
64    3^ 
64  18  }J 
64  32  " 
64  46^ 

13  12 

51 

9 

54 

6 

10  57 

3 

11    0 

13    0 

11    3 

+65  47  .^ 
66    0  J! 
66  12  J? 
66  23  J  J 
66  33}  J 

+65  38  -^ 

65  60  }? 

66  2jJ 
66  13  " 
66  24  *J 

+65  28  12 
65  40  J? 

65  62  J? 

66  3  " 
66  14|J 

+65  18  „ 
65  31  ;, 
65  42  " 

65  53  " 

66  4  }J 

+65    8  ,, 
65  21  }? 
65  33  }? 
65  44^ 
65  54  12 

+64  69  ,, 

66  112 

66  23^ 
65  34  JJ 

65  44  IS 

12  67 

6 

54 

9 

51 

12 

48 

15 

45 

11  18 

+66  43    o 

66  52    ! 

67  1    ! 
67    9    ! 

67 16  ; 

+66  33    a 
66  42    * 
66  51    * 

66  69    ! 

67  6    \ 

+66  24    ^ 
66  33    ^ 
66  41    * 
66  49    ^ 
66  66    g 

+66  14    ^ 
66  23    : 
66  31    * 
66  39    ^ 
66  46    ^ 

+66    4    „ 
66  13    • 
66  21    ! 
66  29    , 
66  36   ^ 

+66  64    ^ 
66    3   ^ 
66  11    ^ 
66  19   ^ 
66  26    ] 

12  42 

21 

39 

24 

36 

27 

33 

30 

30 

11  33 

+67  22    . 
67  28    : 
67  33    * 
67  38    ? 
67  41    \ 

+67  12    . 
67  18   r 
67  23    ! 
67  28    ! 
67  31    J 

+67    2    . 
67    8    ! 
67  13    \ 
67  18   r 
67  21    \ 

+66  62    - 

66  68    ! 

67  3    ! 
67    8    ! 
67  12    \ 

+66  43    . 
66  48    ^ 
66  63    . 

66  58   * 

67  2    J 

+66  33    . 
66  38    ^ 
66  43   ^ 
6648    \ 
66  62    3 

12  27 

36 

24 

39 

21 

42 

18 

45 

15 

11  48 

+67  44    , 
67  47    ! 
67  49    : 
67  60    \ 

+67  60    " 

+67  34    . 

67  37    ! 

67  39   ? 

67  40   \ 
+67  40    " 

+67  24    , 
67  27    J 
67  29    ? 
67  80   J 

+67  SO   " 

+67  16   , 
67  17   ? 
67  19   ? 
67  20   \ 

+67  20   ® 

+67    5   , 
67    7    ! 
67    9    ? 
67  10   \ 

+67  10   ^ 

+66  66    , 
66  67    J 

66  69    ; 

67  0   \ 
+67    0   ® 

12  12 

51 

9 

54 

6 

11  57 

3 

12    0 

12    0 

TABLE  la. 


Table  I  has  been  computed  for  an  altitude  of  45*.    For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


H.  A. 


Altitude. 


h 

h 

0 

12 

1 

11 

2 

10 

8 

9 

4 

S 

5 

7 

8 

6 

10* 


II 

0 
-  2 

8 

10 

24 

80 

-38 


20* 


II 

0 
-  2 

6 
13 
19 
23 


30* 


II 

0 
-  1 
4 
8 
13 
16 
•17 


40* 


II 


0 
0 

-2 
3 
5 
6 

-6 


60* 


II 

0 
+1 
2 
4 
6 
7 
+8 


60* 


II 


0 

+  2 

7 

14 

22 

27 

+89 


70* 


II 


0 
+  6 
17 
36 
52 
65 
+60 


AlUtiKto. 


h 
12 
13 
14 
15 
16 
17 
18 


H.A. 


h 

24 

23 

22 

21 

20 

19 

18 


TABLE  II. 
INTO  MEAN  SOLAK  TIME. 
FROM  A  SIDEREAL  TIME 


686  TABLE  II. 


INTO  MEAN  SOLAR  TIMR 

PROU  A  SIDEREAL  TIME  I 


TABLE  III.  687 

MEAN  SOLAB  INTO  SIDEBEAL  XIMK. 

TO  BE  ADDED  TO  A  MEAN  TIME 


TABLE  III. 

MEAN  SOLAB  INTO  SIDEREAL  TIME. 
TO  BE  ADDED  TO  A  UBAN  TIME 


TABLE  III. 
MEAN  SOLAS  INTO  SIDEREAL  TIME. 
TO  BE  ADDED  TO  A  MEAN  TIME 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES.  1919. 

■ 

[For  hour  angles  0^  to  12^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  nortL] 


\^L»t. 

10** 

15*» 

20^ 

22*» 

24*» 

26** 

28« 

ta  m 

0  0 

10 

20 

•  1 

0  0.0 
0  3.0 
0  6.0 

0  0.0 
0  3.0 
0  6.1 

0  0.0 
0  3.1 
0  6.3 

0  0.0 
0  3.2 
0  6.4 

0  0.0 
0  3.2 
0  6.5 

•     9 

0  0.0 
0  3.3 
0  6.6 

0  0.0 
0  3.4 
0  6.7 

030 
40 
50 

0  9.0 
0  11.9 
0  14.8 

0  9.1 
0  12.2 
0  15.2 

0  9.4 
0  12.5 
0  15.6 

0  9.6 
0  12.7 
0  15.8 

0  9.7 
0  12.9 
0  16.1 

0  9.9 
0  13.1 
0  16.4 

0  10.1 
0  13.4 
0  16.7 

1  0 
10 
20 

0  17.7 
0  20.6 
0  23.5 

0  18.1 
0  21.1 
0  24.0 

0  18.7 
0  21.7 
0  24.7 

0  18.9 
0  22.0 
0  25.0 

0  19.2 
0  22.3 
0  25.4 

0  19.6 
0  22.7 
0  25.8 

0  19.9 
0  23.1 
0  26.3 

1  30 
40 
50 

0  26.3 
0  29.0 
0  31.7 

0  26.8 
0  29.6 
0  32.3 

0  27.6 
0  30.5 
0  33.3 

0  28.0 
0  30.9 
0  33.8 

0  28.4 
0  31.4 
0  34.3 

0  28.9 
0  31.9 
0  34.9 

0  29.5 
0  32.5 
0  35.5 

2  0 
10 
20 

0  34.3 
0  36.8 
0  39.3 

0  35.0 
0  37.6 
0  40.2 

0  36.0 
0  38.7 
0  41.3 

0  36.6 
0  39.3 
0  41.9 

0  37.1 
0  39.9 
0  42.6 

0  37.8 
0  40.6 
0  43.3 

0  38.5 
0  41.3 
0  44.1 

2  30 
40 
50 

0  41.7 
0  44.1 
0  46.3 

0  42.6 
0  45.0 
0  47.3 

0  43.9 
0  46.3 
0  48.7 

0  44.5 
0  47.0 
0  49.4 

0  45.2 
0  47.7 
0  50.1 

0  46.0 
0  48.5 
0  51.0 

0  46.8 
0  49.4 
0  51.9 

3  0 
10 
20 

0  48.5 
0  50.5 
0  52.5 

0  49.5 
0  51.6 
0  53.6 

0  50.9 
0  53.1 
0  55.2 

0  51.6 
0  53.8 
0  55.9 

0  52.4 
0  54.7 
0  56.8 

0  53.3 
0  55.6 
0  57.7 

0  54.3 
0  56.6 
0  58.8 

330 
40 
50 

0  54.4 
0  56.1 
0  57.8 

0  55.5 
0  57.3 
0  59.0 

0  57.1 

0  58.9 

1  0.7 

0  57.9 

0  59.8 

1  1.5 

0  58.8 

1  0.7 
1  2.5 

0  59.8 

1  1.7 
1  3.5 

1  0.9 
1  2.9 

1  4.7 

4  0 
10 
20 

0  59.3 

1  0.7 
1  2.1 

1  0.5 
1  2.0 
1  3.3 

1  2.3 
1  3.8 
1  5.1 

1  3.1 
1  4.6 
1  6.0 

1  4.1 
1  5.6 
1  7.0 

1  5.2 
1  6.7 
1  8.2 

1  6.4 
1  8.0 
1  9.4 

4  30 
40 
50 

1  3.3 
1  4.3 
1  5.3 

1  4.5 
1  5.6 
1  6.6 

1  6.4 
1  7.5 
1  8.5 

1  7.3 
1  8.4 
1  9.4 

1  8.3 
1  9.5 
1  10.5 

1  9.5 
1  10.6 
1  11.6 

1  10.7 
1  11.9 
1  13.0 

5  0 
10 
20 

1  6.1 
1  6.8 
1  7.4 

1  7.4 
1  8.1 
1  8.7 

1  9.3 
1  10.1 
1  10.7 

1  10.3 
1  11.0 
1  11.6 

1  11.4 
1  12.1 
1  12.7 

1  12.5 
1  13.3 
1  13.9 

1  13.9 
1  14.6 
1  15.2 

530 
40 
50 

1  7.8 
1  8.1 
1  8.3 

1  9.2 
1  9.5 
1  9.7 

1  11.1 
1  11.4 
1  11.6 

1  12.1 
1  12.4 
1  12.6 

1  13.2 
1  13.5 
1  13.7 

1  14.4 
1  14.7 
1  14.9 

1  15.7 
1  16.0 
1  16.2 

6  0 
10 
20 

1  8.4 
1  8.3 
1  8.1 

1  9.7 
1  9.6 
1  9.4 

1  11.7 
1  11.6 
1  11.3 

1  12.6 
1  12.5 
1  12.3 

1  13.7 
1  13.6 
1  13.4 

1  14.9 
1  14.8 
1  14.6 

1  16.3 
1  16.2 
1  15.9 

6  30 
40 
50 

1  7.8 
1  7.3 
1  6.7 

1  9.1 
1  8.6 
1  8.0 

1  11.0 
1  10.5 
1  9.9 

1  11.9 
1  11.4 
1  10.8 

1  13.0 
1  12.5 
1  11.8 

1  14.2 
1  13.7 
1  13.0 

1  15.5 
1  15.0 
1  14.3 

7  0 
10 
20 

1  6.0 
1  5.2 
1  4.2 

1  7.2 
1  6.4 
1  5.4 

1  9.1 
1  8.2 
1  7.2 

1  10.0 
1  9.1 
1  8.1 

1  11.0 
1  10.1 
1  9.0 

1  12.2 
1  11.2 
1  10.2 

1  13.5 
1  12.5 
1  11.4 

7  30 
40 
50 

1  3.1 
1  1.9 
1  0.6 

1  4.3 
1  3.0 
1  1.7 

1  6.0 
1  4.7 
1  3.3 

1  6.9 
1  5.6 
1  4.2 

1  7.9 
1  6.6 
1  5.1 

1  9.0 
1  7.6 
1  6.2 

1  10.2 
1  8.8 
1  7.3 

8  0 
10 
20 

0  59.1 
0  57.6 
0  55.9 

1  0.2 
0  58.6 
0  56.9 

1  1.8 
1  0.2 
0  58.5 

1  2.6 
1  1.0 
0  59.2 

1  3.6 
1  1.9 
1  0.1 

1  4.6 
1  2.9 
1  1.0 

1  5.7 
1  4.0 
1  2.1 

830 
40 
50 

0  54.1 
0  52.3 
0  50.3 

0  65.1 
0  53.2 
0  51.2 

0  56.6 
0  54.6 
0  52.6 

0  57.3 
0  55.3 
0  53.2 

0  58.2 
0  56.1 
0  54.0 

0  59.1 
0  57.0 
0  54.9 

1  0.1 
0  58.0 
0  55.8 

9  0 

0  48.2 

0  49.1 

0  50.4 

0  51.1 

0  51.8 

0  52.6 

0  53.5 

0  0.0 
0  3.4 
0    6.8 

0  10.3 
0  13.6 
0  17.0 

0.20.3 
0  23.6 
0  26.9 

0  30.1 
0  33.2 
0  36.3 

0  39.3 
0  42.2 
0  45.0 


0 
0 
0 

0 
0 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
0 
0 


47.8 
60.4 
53.0 

55.4 

57.7 

0.0 

2.1 
4.1 
6.0 

7.7 

9.3 

10.8 

12.1 
13.3 
14.4 

16.3 
16.1 
16.7 

17.2 
17.5 
17.7 


1  17.7 

1  17.6 

1  17.4 

1  17.0 

1  16.4 

1  15.7 


14.9 
13.9 
12.8 

11.5 

10.1 

8.6 

7.0 
5.2 
3.3 

1.3 
69.1 
56.9 


0  0.0 
0  3.5 
0   7.0 

OlOJ^ 
013.9 
017.4 

0  20.8 
0  24.2 
0  27.5 

0  30.7 
0  33.9 
0  37.0 

040.1 
0  43.1 
046.0 

048.8 
0  51.5 
0  54.1 

0  56.6 

0  59.0 

1  1.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


3.5 
5.6 
7.4 

9.2 
10.8 
12.3 

13.7 
14.9 
16.0 

16.9 
17.7 
18.3 

18.8 
19.2 
19.4 

19.4 
19.3 
19.0 


118.6 
118.0 
117.3 

116.4 
115.4 
114.3 


13.0 
11.6 
10.0 

8.3 
6.5 
4.6 

2.6 
0.3 


0  68.0 


0  64.6    0  65.7 


ta  ■ 

24  0 

2S50 
40 

23  30 

30 
10 

23  0 

22  50 
40 

22  SO 

20 
10 

22  0 
2150 

40 

2130 

20 
10 

21    0 

20  50 

40 

20  SO 
20 
10 

20    0 
19  50 

40 

19  30 

20 
10 

19   0 
18  50 

40 

18  30 
20 
10 

18   0 
17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
20 
10 

16    0 

15  60 
40 

16  30 
20 
10 

16    0 


1 
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AZDnTTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1919. 
[For  hour  aogleeO'' to  12l>fbe  star  iswest  of  north,  and  for  hour  an^^ea  12"  to  24"  it  ia  east  of  north.] 


\.      Lilt. 

W 

15** 

20** 

22** 

240 

26* 

28* 

30* 

32* 

h   m 

9    0 

10 

20 

0  48.2 
0  46.1 
0  43.8 

•      1 

0  49.1 
0  46.9 
0  44.6 

0-50.4 
0  48.1 
0  45.8 

0  51.1 
0  48.8 
0  46.4 

•      » 

0  51.8 
0  49.5 
0  47.0 

•      1 

0  52.6 
0  50.2 
0  47.8 

•      1 

0  53.5 
0  51.1 
0  48.6 

0  54.5 
0  52.1 
0  49.5 

•     1 

0  55.7 
0  53.2 
0  50.6 

h  m 

15    0 

14  50 

40 

9  30 
40 
50 

0  41.5 
0  39.1 
0  36.6 

0  42.3 
0  39.8 
0  37.3 

0  43.4 
0  40.9 
0  38.3 

0  43.9 
0  41.4 
0  38.8 

0  44.6 
0  42.0 
0  39.3 

0  45.3 
0  42.6 
0  39.9 

0  46.0 
0  43.4 
0  40.6 

0  46.9 
0  44.2 
0  41.4 

047.9 
045.1 
042.2 

14  30 
20 
10 

10    0 

10 
20 

0  34.1 
0  31.5 
0  28.8 

0  34.7 
0  32.0 
0  29.3 

0  35.6 
0  32.9 
0  30.1 

0  36.1 
0  33.3 
0  30.5 

0  36.6 
0  33.8 
0  30.9 

0  37.2 
0  34.3 
0  31.4 

0  37.8 
0  34.9 
0  31.9 

0  38.5 
0  35.5 
0  32.5 

0  39.3 
036.3 
033.2 

14    0 

13  50 

40 

10  30 

40 
50 

0  26.1 
0  23.3 
0  20.5 

0  26.5 
0  23.7 
0  20.8 

0  27.2 
0  24.3 
0  21.4 

0  27.6 
0  24.7 
0  21.7 

0  28.0 
0  25.0 
0  22.0 

0  28.4 
0  25.4 
0  22.3 

0  28.9 
0  25.8 
0  22.7 

0  29.4 
0  26.3 
0  23.1 

030.0 
0  26.8 
0  23.6 

13  30 
20 
10 

11    0 
10 
20 

0  17.7 
0  14.8 
0  11.8 

0  17.9 
0  15.0 
0  12.1 

0  18.4 
0  15.4 
0  12.3 

0  18.7 
0  15.6 
0  12.5 

0  18.9 
0  15.8 
0  12.7 

0  19.2 
0  16.1 
0  12.9 

0  19.5 
0  16.3 
0  13.1 

0  19.9 
0  16.6 
0  13.3 

0  20.3 
017.0 
013.6 

13    0 

12  50 

40 

11  30 
40 
50 

0    8.9 
0    5.9 
0    3.0 

0    9.1 
0    6.0 
0    3.0 

0    9.3 
0    6.2 
0    3.1 

0    9.4 
0    6.3 
0    3.1 

0    9.5 
0    6.4 
0    3.2 

0    9.7 
0    6.5 
0    3.2 

0    9.8 
0    6.6 
0    3.3 

0  10.0 
0    6.7 
0    3.4 

010.2 
0   6.8 
0  3.4 

12  30 
20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0   0.0 

12    0 

32« 

34*» 

36* 

38*» 

40* 

42* 

44* 

46* 

48* 

h  m 

0    0 

10 

20 

•      1 

0    0.0 
0    3.5 
0    7.0 

0    0.0 
0    3.6 
0    7.2 

0    0.0 
0    3.7 
0    7.4 

0    0.0 
0    3.8 
0    7.6 

0    0.0 
0    3.9 
0    7.8 

0    0.0 
0    4.0 
0    8.0 

•      1 

0    0.0 
0    4.2 
0    8.3 

•      1 

0    0.0 
0    4.3 
0    8.6 

0     t 

0  0.0 
0  4.5 
0   9.0 

h    m 

24    0 

23  50 

40 

030 
40 
50 

0  10.5 
0  13.9 
0  17.4 

0  10.7 
0  14.3 
0  17.8 

0  11.0 
0  14.7 
0  18.3 

0  11.3 
0  15.1 
0  18.8 

0  11.7 
0  15.5 
0  19.3 

0  12.1 
0  16.0 
0  20.0 

0  12.5 
0  16.6 
0  20.7 

0  12.9 
0  17.2 
0  21.4 

013.4 
017.8 
0  22.2 

23  80 
20 
10 

1    0 
10 
20 

0  20.8 
0  24.2 
0  27.5 

0  21.3 
0  24.7 
0  28.1 

0  21.8 
0  25.3 
0  28.8 

0  22.4 
0  26.0 
0  29.6 

0  23.1 
0  26.8 
0  30.5 

0  23.9 
0  27.7 
0  31.5 

0  24.7 
0  28.7 
0  32.6 

0  25.6 
0  29.7 
0  33.8 

0  26.6 
030.9 
0  35.1 

23    0 

22  50 

40 

130 
40 
50 

0  30.7 
0  33.9 
0  37.0 

0  31.4 
0  34.7 
0  37.9 

0  32.2 
0  35.6 
0  38.9 

0  33.1 
0  36.6 
0  40.0 

0  34.1 
0  37.7 
0  41.2 

0  35.2 
0  38.9 
0  42.5 

0  36.4 
0  40.2 
0  44.0 

0  37.8 
0  41.7 
0  45.6 

0  39.3 
0  43.4 
047.4 

22  80 
20 
10 

2    0 
10 
20 

0  40.1 
0  43.1 
0  46.0 

0  41.1 
0  44.1 
0  47.1 

0  42.1 
0  45.2 
0  48.3 

0  43.3 
0  46.5 
0  49.6 

0  44.6 
0  47.9 
0  51.1 

0  46.0 
0  49.4 
0  52.7 

0  47.6 
0  51.1 
0  54.5 

0  49.4 
0  53.0 
0  56.5 

0  51.3 
0  55.1 
0  58.8 

22    0 

2150 

40 

230 
40 
50 

0  48.8 
0  51.5 
0  54.1 

0  50.0 
0  52.7 
0  55.4 

0  51.2 
0  54.1 
0  56.8 

0  52.6 
0  55.6 
0  58.4 

0  54.2 

0  57.2 

1  0.1 

0  55.9 

0  59.0 

1  2.0 

0  57.8 

1  1.0 
1    4.1 

1    0.0 
1    8.3 
1    6.5 

1   2.8 
1   5.8 
1   9.1 

2130 
20 
10 

3    0 
10 
20 

0  56.6 

0  59.0 

1  1.3 

0  58.0 

1  0.4 
1    2.7 

0  59.4 

1  1.9 
1    4.3 

1    1.1 
1    3.6 
1    6.1 

1    2.9 
1    5.5 
1    8.0 

1    4.9 
1    7.6 
1  10.2 

1    7.1 
1    9.9 
1  12.6 

1    9.6 
1  12.5 
1  15.2 

112.8 
115.3 
118.2 

21    0 

20  50 

40 

830 
40 
50 

1    3.5 
1    5.5 
1    7.4 

1    4.9 
1    7.0 
1    9.0 

1    6.6 
1    8.7 
1  10.7 

1    8.4 
1  10.6 
1  12.7 

1  10.4 
1  12.7 
1  14.8 

1  12.7 
1  15.0 
1  17.2 

1  15.1 
1  17.5 
1  19.7 

1  17.8 
1  20.3 
122.6 

120.9 
123.5 
125.9 

20  30 
20 
10 

4    0 
10 
20 

1    9.2 
1  10.8 
1  12.3 

1  10.8 
1  12.5 
1  14.0 

1  12.6 
1  14.3 
1  15.9 

1  14.6 
1  16.3 
1  17.9 

1  16.8 
1  18.6 
1  20.2 

1  19.2 
1  21.0 
122.7 

1  21.8 
1  23.7 
1  25.5 

1  24.8 
1  26.8 
1  28.6 

128.1 
130.2 
132.0 

20    0 

19  50 

40 

4  30 
40 
50 

1  13.7 
1  14.9 
1  16.0 

1  15.4 
1  16.7 
1  17.8 

1  17.3 
1  18.6 
1  19.7 

1  19.4 
1  20.7 
1  21.9 

121.7 
1  23.1 
1  24.3 

124.3 
1  25.7 
126.9 

1  27.1 
128.5 
129.7 

130.3 
131.7 
133.0 

133.7 
135.3 
136.6 

19  30 
20 
10 

5    0 

1  16.9 

1  18.7 

120.7 

122.9 

1  25.3 

1  27.9  1 

130.8 

184.1 

laia 

I  -ss^  ^ 
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AZmUTH  OF  POLABIS  AT  ALL  HOUR  AM0LE8,  1019. 
[For  boar  aii(^  Of  to  12^  the  star  ia  w«Bt  ol  north,  and  for  hour  ang^  U^  to  M^  it  ia 


I 


OfMldLl 


32* 

34* 

36* 

38* 

40* 

42* 

44* 

46'» 

4go 

h  m 

•      f 

•      t 

•      f 

•      # 

•      * 

•      » 

•      » 

•      * 

•     * 

ll  ■ 

5    0 

1  16.9 

1  18.7 

1  20.7 

1  22.9 

1  25.3 

1  27.9 

130.8 

184.1 

187.7 

19  0 

10 

1  17.7 

1  19.5 

1  21.5 

1  23.7 

1  26.1 

1  28.8 

131.8 

1  85.0 

138.7 

18  50 

20 

1  18.3 

120.2 

1  22.2 

1  24.4 

1  26.8 

129.5 

132.5 

185.8 

1303 

40 

530 

1  18.8 

1  20.7 

1  22.7 

124.9 

1  27.3 

1  80.0 

133.0 

186.4 

140.0 

18  30 

40 

1  19.2 

121.0 

1  23.0 

1  25.2 

1  27.7 

1  30.4 

1  83.4 

186.7 

140.4 

ao 

50 

1  19.4 

1  21.2 

1  23.2 

1  25.4 

1  27.9 

1  30.6 

1  83.6 

186.9 

140.6 

10 

6    0 

1  19.4 

1  21.2 

1  23.2 

1  25.4 

1  27.9 

130.6 

1  33.6 

1  86.9 

140.6 

18  0 

10 

1  19.3 

1  21.1 

1  23.1 

1  25.3 

1  27.7 

1  30.4 

1  33.4 

1  86.7 

140.4 

17  GO 

20 

1  19.0 

1  20.8 

1  22.8 

1  25.0 

1  27.4 

1  30.1 

133.1 

186.4 

140.1 

40 

6  30 

1  18.6 

1  20.4 

1  22.4 

1  24.5 

1  27.0 

1  29.6 

132.6 

135.8 

189.5 

17  » 

40 

1  18.0 

1  19.8 

1  21.8 

1  23.9 

1  26.4 

1  28.9 

131.9 

135.1 

138.7 

20 

50 

1  17.3 

1  19.1 

1  21.0 

1  23.1 

1  25.5 

128.1 

1  31.0 

134.2 

187.7 

10 

7    0 

1  16.4 

1  18.2 

1  20.1 

1  22.2 

1  24.5 

1  27.1 

130.0 

183.1 

136.6 

17   0 

10 

1  15.4 

1  17.2 

1  19.0 

1  21.1 

1  23.4 

1  25.9 

1  28.8 

131.9 

135.3 

16  50 

20 

1  14.3 

1  16.0 

1  17.8 

1  19.9 

1  22.1 

1  24.6 

1  27.4 

1  30.4 

133.9 

40 

7  30 

1  13.0 

1  14.7 

1  16.5 

1  18.5 

1  20.7 

1  23.1 

1  25.9 

1  28.8 

132.2 

16  30 

40 

1  11.6 

1  13.2 

1  15.0 

1  16.9 

1  19.1 

1  21.5 

1  24.2 

1  27.1 

130.4 

20 

50 

1  10.0 

1  11.6 

1  13.3 

1  15.2 

1  17.3 

1  19.7 

1  22.3 

1  25.2 

128.4 

10 

8    0 

1    8.3 

1    9.9 

1  11.6 

1  13.4 

1  15.5 

1  17.8 

1  20.3 

1  23.1 

126.2 

16    0 

10 

1    6.5 

1    8.0 

1    9.7 

1  11.5 

1  13.5 

1  15.7 

1  18.1 

1  20.9 

123.9 

15  50 

20 

1    4.6 

1    6.0 

1    7.6 

1    9.4 

1  11.3 

1  13.5 

1  15.8 

1  18.5 

121.4 

40 

830 

1    2.5 

1    3.9 

1    5.5 

1    7.2 

1    9.0 

1  11.1 

1  13.4 

1  16.0 

118.8 

15  30 

40 

1    0.3 

1    1.7 

1    3.2 

1    4.8 

1    6.6 

1    8.6 

1  10.8 

1  13.3 

116.0 

20 

50 

0  58.0 

0  59.3 

1    0.8 

1    2.4 

1    4.1 

1    6.0 

1    8.1 

1  10.5 

113.1 

10 

9    0 

0  55.7 

0  56.9 

0  58.3 

0  59.8 

1    1.5 

1    3.3 

1    5.3 

1    7.6 

110.1 

15    0 

10 

0  53.2 

0  54.3 

0  55.6 

0  57.1 

0  58.7 

1    0.4 

1    2.3 

1    4.5 

1   6.9 

14  50 

20 

0  50.6 

0  51.7 

0  52.9 

0  54.3 

0  55.8 

0  57.4 

0  59.3 

1    1.3 

1   3.6 

40 

9  30 

0  47.9 

0  48.9 

0  50.1 

0  51.4 

0  52.8 

0  54.4 

0  56.2 

0  58.1 

1   0.2 

14  30 

40 

0  45.1 

0  46.1 

0  47.2 

0  48.4 

0  49.7 

0  51.2 

0  52.9 

0  54.7 

0  56.7 

20 

50 

0  42.2 

0  43.2 

0  44.2 

0  45.3 

0  46.6 

0  48.0 

0  49.5 

0  51.2 

0  53.1 

10 

10    0 

0  39.3 

0  40.1 

0  41,1 

0  42.2 

0  43.3 

0  44.6 

0  46.0 

0  47.6 

0  49.4 

14    0 

10 

0  36.3 

0  37.0 

0  37.9 

0  38.9 

0  40.0 

0  41.2 

0  42.5 

0  44.0 

0  45.6 

13  50 

20 

0  33.2 

0  33.9 

0  34.7 

0  35.6 

0  36.6 

0  37.7 

0  38.9 

0  40.2 

0  41.7 

40 

10  30 

0  30.0 

0  30.7 

0  31.4 

0  32.2 

0  33.1 

0  34.1 

0  35.2 

0  36.4 

0  37.7 

13  30 

40 

0  26.8 

0  27.4 

0  28.1 

0  28.8 

0  29.6 

0  30.5 

0  31.4 

0  32.5 

0  33.7 

20 

50 

0  23.6 

0  24.1 

0  24.7 

0  25.3 

0  26.0 

0  26.8 

0  27.6 

0  28.6 

0  29.6 

10 

11    0 

0  20.3 

0  20.8 

0  21.2 

0  21.8 

0  22.4 

0  23.1 

0  23.8 

0  24.6 

0  25.5 

13    0 

10 

0  17.0 

0  17.4 

0  17.8 

0  18.2 

0  18.7 

0  19.3 

0  19.9 

0  20.6 

0  21.3 

12  50 

20 

0  13.6 

0  13.9 

0  14.3 

0  14.6 

0  15.0 

0  15.5 

0  16.0 

0  16.5 

017.1 

40 

11  30 

0  10.2 

0  10.5 

0  10.7 

0  ILO 

0  11.3 

0  11.6 

0  12.0 

0  12.4 

012.9 

12  80 

40 

0    6.8 

0    7.0 

0    7.1 

0    7.3 

0    7.5 

0    7.8 

0    8.0 

0    8.3 

0  8.6 

20 

50 

0    3.4 

0    3.5 

0    3.6 

0    3.7 

0    3.8 

0    3.9 

0    4.0 

0    4.2 

0   4.3 

10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0   0.0 

12    0 

48* 

50* 

52* 

54* 

56* 

58* 

60* 

61* 

62* 

.    h   m 

•      t 

•      t 

•      / 

•      / 

•      # 

•      t 

•      t 

•         r 

•     t 

h  m 

0    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0   0.0 

24    0 

10 

0    4.5 

0    4.7 

0    4.9 

0    5.1 

0    5.4 

0    5.7 

0    6.1 

0    6.3 

0   6.5 

23  50 

20 

0    9.0 

0    9.4 

0    9.8 

0  10.3 

0  10.8 

0  11.4 

0  12.1 

0  12.5 

013.0 

40 

030 

013.4 

0  14.0 

0  14.7 

0  15.4 

0  16.2 

0  17.1 

0  18.2 

0  18.8 

019.4 

23  30 

40 

017.8 

0  18.6 

0  19.5 

0  20.5 

0  21.5 

0  22.8 

0  24.2 

0  25.0 

0  25.8 

20 

50 

0  22.2 

0  23.2 

0  24.3 

0  25.5 

0  26.8 

0  28.4 

0  80.1 

0  81.1 

082.2 

10 

1    0 

0  26.6 

0  27.7 

0  29.0 

0  30.4 

0  82.1 

0  83.9 

0  36.0 

0  37.2 

088.5 

23    0 
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AZDfUTH  OF  POLARIS  AT  ALL  HOXJB  ANGLES,  1919. 
[For  hour  aoglee  O**  to  12^  the  8t«  is  west  of  n(nth,  and  for  hour  angles  12i>  to  24^  it  is  eaat  of  north.] 


48° 

60° 

62° 

64° 

66° 

68° 

60° 

61° 

62° 

h   m 

1    0 

10 

20 

•      1 

0  26.6 
0  30.9 
0  35.1 

0  27.7 
0  32.2 
0  36.6 

•            9 

0  29.0 
0  33.7 
0  38.3 

•             9 

0  30.4 
0  36.3 
0  40.2 

•            9 

0  32.1 
0  37.2 
0  42.3 

•            9 

0  33.9 
0  39.4 
0  44.8 

•            9 

0  36.0 
0  41.9 
0  47.6 

•           9 

0  37.2 
0  43.2 
0  49.1 

0  38.5 
0  44.7 
0  60.8 

h   m 

23    0 

22  60 

40 

1  30 
40 
50 

0  39.3 
0  43.4 

0  47.4 

0  41.0 
0  45.2 
0  49.4 

0  42.8 
0  47.3 
0  61.7 

0  46.0 
0  49.6 
0  64.2 

0  47.3 
0  62.3 
0  67.1 

0  60.1 

0  66.3 

1  0.4 

0  63.2 

0  68.7 

1  4.1 

0  64.9 

1  0.6 
1    6.2 

0  66.8 

1  2.7 
1    8.6 

22  30 
20 
10 

2    0 
10 
20 

0  51.3 
0  65.1 
0  58.8 

0  53.5 

0  57.4 

1  1.2 

0  65.9 

1  0.0 
1    4.0 

0  58.7 

1  3.0 
1    7.2 

1    1.8 
1    6.3 
1  10.7 

1    6.3 
1  10.1 
1  14.8 

1    9.4 
1  14.6 
1  19.4 

1  11.6 
1  16.9 
1  22.0 

114.1 
119.6 
124.8 

22    0 

21  60 

40 

2  30 
40 
50 

1    2.3 
1    5.8 
1    9.1 

1    5.0 
1    8.6 
1  12.0 

1    7.9 
1  11.7 
1  16.3 

1  11.3 
1  16.2 
1  19.0 

1  16.a 
1  19.2 
1  23.1 

1  19.3 
1  23.7 
1  27.9 

1  24.2 
1  28.9 
1  33.3 

1  27.0 
1  31.7 
1  36.3 

129.9 
134.8 
139.6 

21  30 
20 
10 

3    0 
10 
20 

1  12.3 
1  15.3 
1  18.2 

1  15.3 
1  18.5 
1  21.5 

1  18.7 
1  22.0 
1  26.1 

1  22.6 
1  26.0 
1  29.3 

1  26.9 
1  30.5 
1  34.0 

1  31.9 
1  35.7 
1  39.3 

1  37.6 
1  41.6 
1  45.4 

1  40.7 
1  44.9 
1  48.8 

144.1 
148.4 
152.5 

21    0 

20  50 

40 

3  30 
40 
50 

1  20.9 
1  23.5 
1  25.9 

1  24.3 
1  27.0 
1  29.5 

1  28.1 
1  30.9 
1  33.6 

1  32.4 
1  35.3 
1  38.0 

1  37.2 
1  40.3 
1  43.2 

1  42.7 
1  46.0 
1  49.0 

1  49.1 
1  52.6 
1  55.7 

1  62.6 
1  56.1 
1  69.4 

166.4 
2   0.0 
2    3.4 

20  30 
20 
10 

4    0 
10 
20 

1  28.1 
1  30.2 
1  32.0 

1  31.8 
1  33.9 
1  35.9 

1  36.9 
1  38.1 
1  40.2 

1  40.6 
1  42.9 
1  46.0 

1  45.8 
1  48.2 
1  50.4 

1  51.8 
1  64.3 
1  66.7 

1  68.6 

2  1.3 
2    3.8 

2    2.4 
2    5.2 
2    7.7 

2   6.6 
2    9.4 
212.0 

20    0 

19  50 

40 

4  30 
40 
50 

1  33.7 
1  35.3 
1  36.6 

1  37.6 
1  39.2 
1  40.6 

1  42.0 
1  43.6 
1  46.1 

1  46.9 
1  48.6 
1  50.1 

1  62.6 
1  64.3 
1  55.8 

1  68.8 

2  0.7 
2    2.3 

2    6.0 
2    8.0 
2    9.7 

2  10.0 
2  12.1 
2  13.8 

214.4 
216.6 
2  18.3 

19  30 
20 
10 

5    0 
10 
20 

1  37.7 
1  38.7 
1  39.5 

1  41.8 
1  42.8 
1  43.6 

1  46.3 
1  47.3 
1  48.2 

1  61.4 
1  62.6 
1  53.3 

1  57.2 
1  58.3 
1  59.2 

2    3.7 
2    4.9 
2    5.8 

2  11.2 
2  12.4 
2  13.4 

2  16.3 
2  16.6 
2  17.6 

219.8 
2  21.1 
2  22.1 

19    0 

18  50 

40 

5  30 

40 
50 

1  40.0 
1  40.4 
1  40.6 

1  44.2 
1  44.6 
1  44.8 

1  48.8 
1  49.2 
1  49.4 

1  64.0 
1  64.4 
1  64.6 

1  69.8 

2  0.2 
2    0.4 

2    6.6 
2    6.9 
2    7.1 

2  14.1 
2  14.6 
2  14.7 

2  18.3 
2  18.7 
2  18.9 

2  22.8 
2  23.3 
2  23.6 

18  30 
20 
10 

6    0 
10 
20 

1  40.6 
1  40.4 
140.1 

1  44.7 
1  44.5 
1  44.1 

1  49.3 
1  49.1 
1  48.7 

1  64.6 
1  64.3 
1  63.9 

2    0.4 
2    0.1 
1  69.6 

2    7.0 
2    6.7 
2    6.2 

2  14.6 
2  14.3 
2  13.7 

2  18.8 
2  18.6 
2  17.9 

2  23.4 
2  23.0 
2  22.3 

18    0 

17  50 

40 

6  30 
40 
50 

1  39.5 
1  38.7 
1  37.7 

1  43.6 
1  42.7 
1  41.7 

1  48.1 
1  47.2 
1  46.2 

1  63.2 
1  62.3 
1  61.2 

1  68.9 
1  68.0 
1  66.8 

2    6.4 
2    4.4 
2    3.2 

2  12.9 
2  11.8 
2  10.6 

2  17.0 
2  15.9 
2  14.6 

2  21.4 
2  20.3 
218.9 

17  30 
20 
10 

7    0 
10 
20 

1  36.6 
1  35.3 
1  33.9 

1  40.6 
1  39.2 
1  37.6 

1  44.9 
1  43.6 
1  41.9 

1  49.9 
1  48.3 
1  46.6 

1  66.4 
1  63.8 
1  62.0 

2    1.7 
2    0.0 
1  68.1 

2    8.9 
2    7.1 
2    5.1 

2  12.9 
2  11.0 
2    8.9 

217.2 
216.2 
213.0 

17    0 

16  60 

40 

7  30 
40 
50 

1  32.2 
1  30.4 
1  28.4 

1  36.9 
1  34.0 
1  31.9 

1  40.1 
1  38.1 
1  36.9 

1  44.7 
1  42.6 
1  40.3 

1  60.0 
1  47.8 
1  46.4 

1  66.0 
1  63.6 
1  61.1 

2    2.8 
2    0.3 
1  57.6 

2    6.6 
2    4.0 
2    1.2 

210.6 
2   7.9 
2    6.0 

16  30 
20 
10 

8    0 
10 
20 

1  26.2 
1  23.9 
1  21.4 

1  29.7 
1  27.3 
1  24.7 

1  33.6 
1  31.0 
1  28.3 

1  37.9 
1  35.2 
1  32.4 

1  42.8 
1  40.0 
1  37.0 

1  48.3 
1  45.4 
1  42.2 

1  54.6 
1  61.5 
1  48.2 

1  68.2 
1  64.9 
1  61.6 

2    1.9 
158.6 
166.0 

16    0 

16  50 

40 

8  30 
40 
50 

1  18.8 
1  16.0 
1  13.1 

1  21.9 
1  19.0 
1  16.0 

1  25.4 
1  22.4 
1  19.3 

1  29.4 
1  26.3 
1  23.0 

1  33.9 
1  30.6 
1  27.1 

1  38.9 
1  35.4 
1  31.7 

1  44.7 
1  40.9 
1  37.0 

1  47.8 
1  44.0 
1  40.0 

161.3 
147.3 
143.2 

16  30 
20 
10 

9    0 
10 
20 

1  10.1 
1    6.9 
1    3.6 

1  12.9 
1    9.6 
1    6.1 

1  16.0 
1  12.6 
1    9.0 

1  19.6 
1  15.9 
1  12.2 

1  23.4 
1  19.6 
1  16.7 

1  27.9 
1  23.9 
1  19.8 

1  33.0 
1  28.7 
1  24.3 

1  36.8 
1  31.4 
1  26.9 

138.8 
134.3 
129.6 

16    0 

14  60 

40 

980 

40 
50 

1    0.2 
0  66.7 
0  63.1 

1    2.6 
0  58.9 
0  55.2 

1    6.3 
1    1.6 
0  67.6 

1    8.3 
1    4.3 
1    0.2 

1  11.6 
1    7.4 
1    3.1 

1  16.6 
1  11.0 
1    6.6 

1  19.8 
1  15.1 
1  10.3 

1  22.2 
1  17.4 
1  12.6 

124.8 
119.8 
114.7 

14  30 
20 
10 

10    0 

0  49.4 

0  51.3 

0  53.6 

0  66.0 

0  68.7 

1    1.9 

1    6.4 

1    1A 

^^.  '^Xj 

\    ^N.    ^ 
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AZmXTTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1919. 
[For  hour  ao^es  O**  to  12'>  the  star  is  we«t  of  nwth,  and  for  hour  an^es  12^  to  24^  it  ia  caak  of  ualL] 


48**' 

50° 

52° 

54° 

56° 

68° 

60° 

61° 

82° 

b    m 

10    0 

10 

20 

0  49.4 
0  45.6 
0  41.7 

O              1 

0  51.3 
0  47.4 
0  43.3 

•      1 

0  53.5 
0  49.4 
0  45.2 

o           t 

0  56.0 
0  51.6 
0  47.2 

•      1 

0  68.7 
0  54.2 
0  49.6 

1    1.9 
0  57.1 
0  62.2 

1    6.4 
1    0.4 
0  56.2 

•         r 

1    7.4 
1    2.2 
0  66.9 

1   9^ 
1   4.1 
0  68.7 

14   0 
13  50 

40 

10  30 
40 
50 

0  37.7 
0  33.7 
0  29.6 

0  39.2 
0  35.1 
0^.8 

0  40.9 
0  36.5 
0  32.1 

0  42.8 
0  38.2 
0  33.6 

0  44.9 
0  40.1 
0  35.2 

0  47.3 
0  42.2 
0  37.1 

0  60.0 
0  44.6 
0  39.2 

0  61.6 
0  46.0 
0  40.4 

0  53.1 
0  47.4 
0  41.7 

13  30 

ao 

10 

11    0 
10 
20 

0  25.5 
0  21.3 
0  17.1 

0  26.5 
0  22.2 
0  17.8 

0  27.6 
0  23.1 
0  18.5 

0  28.9 
0  24.2 
0  19.4 

0  30.3 
0  25.3 
0  20.3 

0  31.9 
0  26.7 
0  21.4 

0  33.8 
0  28.2 
0  22.6 

0  34.8 
0  29.1 
0  23.3 

0  36.9 
0  30.0 
0  24.0 

13  0 

12  50 

40 

11  30 
40 
50 

0  12.9 
0    8.6 
0    4.3 

0  13.4 
0    8.9 
0    4.5 

0  13.9 
0    9.3 

0    4.7 

0  14.6 
0    9.7 
0    4.9 

•0  15.3 
0  10.2 
0    5.1 

0  16.1 
0  10.7 
0    5.4 

0  17.0 
0  11.4 
0    5.7 

0  17.6 
0  11.7 
0    5.9 

018.1 
012.1 
0    6.0 

12  90 

20 
10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12   0 

"\^  Lftt. 

62° 

63° 

64° 

65° 

66° 

67° 

68° 

69° 

70° 

Lat.    >/ 

h   m 

0    0 

10 

20 

0    0.0 
0    6.5 
0  13.0 

0    0.0 
0    6.7 
0  13.4 

e          1 

0    0.0 
0    7.0 
0  13.9 

o           t 

0    0.0 
0    7.3 
0  14.5 

0    0.0 
0    7.6 
0  15.1 

•      # 

0    0.0 
0    7.9 
0  15.7 

0    0.0 
0    8.2 
0  16.6 

0    0.0 
0    8.6 
0  17.2 

0   0.0 
0   9.1 
018.1 

h  m 

24    0 

23  50 

40 

030 
40 
50 

0  19.4 
0  25.8 
0  32.2 

0  20.1 
0  26.8 
0  33.4 

0  20.9 
0  27.8 
0  34.6 

0  21.7 
0  28.8 
0  35.9 

0  22.6 
0  30.0 
0  37.4 

0  23.6 
0  31.4 
0  39.1 

0  24.6 
0  32.8 
0  40.8 

0  26.8 
0  34.3 
0  42.8 

0  27.1 
0  36.1 
0  45.0 

23  90 
20 
10 

1    0 
10 
20 

0  38.5 
0  44.7 
0  50.8 

0  39.9 
0  46.3 
0  52.6 

0  41.4 
0  48.0 
0  54.6 

0  43.0 
0  49.9 
0  56.7 

0  44.8 
0  62.0 
0  59.0 

0  46.7 

0  64.2 

1  1.6 

0  48.8 

0  66.7 

1  4.4 

0  61.2 

0  69.4 

1  7.6 

0  53.7 

1  2.4 
110.9 

23    0 

22  50 
40 

1  30 
40 
50 

0  56.8 

1  2.7 
1    8.5 

0  58.8 

1  4.9 
1  10.9 

1    1.1 
1    7.4 
1  13.6 

1    3.4 
1  10.0 
1  16.4 

1    6.0 
1  12.9 
1  19.5 

1    8.9 
1  16.0 
1  23.0 

1  12.0 
1  19.4 
1  26.7 

1  16.6 
1  23.2 
1  30.8 

119.3 
127.5 
135.4 

22  90 
20 
10 

2    0 
10 
20 

1  14.1 
1  19.5 
1  24.8 

1  16.7 
1  22.3 
1  27.8 

1  19.6 
1  25.4 
1  31.1 

1  22.7 
1  28.8 
1  34.6 

1  26.0 
1  32.4 
1  38.5 

1  29.7 
1  36.3 
1  42.7 

1  33.8 
1  40.7 
1  47.3 

1  38.3 
1  46.6 
1  62.4 

143.2 
160.8 
158.1 

22   0 

2150 

40 

2  30 
40 
50 

1  29.9 
1  34.8 
1  39.6 

1  33.1 
1  38.2 
1  43.1 

1  36.6 
1  41.9 
1  46.9 

1  40.3 
1  45.8 
1  51.1 

1  44.4 
1  50.1 
1  55.6 

1  48.9 

1  64.8 

2  0.5 

1  63.8 

2  0.0 
2    5.9 

169.1 
2    6.6 
2  11.9 

2  6.1 
211.9 
218.4 

2190 
20 
10 

3    0 
10 
20 

1  44.1 
1  48.4 
1  52.5 

1  47.8 
1  52.3 
1  56.5 

1  61.8 

1  56.4 

2  0.8 

1  56.1 

2  0.9 
2    5.4 

2    0.8 
2    5.8 
2  10.5 

2    5.9 
2  11.1 
2  16.0 

2  11.6 
2  17.0 
2  22.1 

2  17.8 
2  23.4 
2  28.7 

2  24.6 
2  30.5 
2  36.1 

21    0 

20  50 

40 

3  30 
40 
50 

1  56.4 

2  0.0 
2    3.4 

2    0.5 
2    4.2 

2    7.7 

2    4.9 
2    8.8 
2  12.4 

2    9.7 
2  13.7 
2  17.4 

2  14.9 
2  19.0 
2  22.9 

2  20.6 
2  24.9 
2  29.0 

2  26.9 
2  31.4 
2  35.6 

2  33.8 
2  38.5 
2  42.8 

2  41.4 
2  46.3 
2  60.9 

20  80 
20 
10 

4    0 
10 
20 

2    6.5 
2    9.4 
2  12.0 

2  10.9 
2  13.9 
2  16.6 

2  15.7 
2  18.8 
2  21.6 

2  20.9 
2  24.1 
2  26.9 

2  26.5 
2  29.8 
2  32.8 

2  32.7 
2  36.1 
2  39.2 

2  39.4 
2  43.0 
2  46.2 

2  46.9 
2  60.6 
2  63.9 

2  66.1 

2  68.9 

3  2.4 

20    0 

19  50 

40 

4  30 
40 
50 

2  14.4 
2  16.5 
2  18.3 

2  19.0 
2  21.2 
2  23.0 

2  24.1 
2  26.3 
2  28.2 

2  29.5 
2  31.8 
2  33.8 

2  35.6 
2  37.8 
2  39.9 

2  42.0 
2  44.4 
2  46.6 

2  49.1 
2  61.6 
2  63.8 

2  66.9 

2  69.6 

3  1.8 

3   6.6 
3   8.3 
310.7 

19  90 
20 
10 

5    0 
10 
20 

2  19.8 
2  21.1 
2  22.1 

2  24.6 
2  25.9 
2  27.0 

2  29.8 
2  31.2 
2  32.3 

2  35.5 
2  36.9 
2  38.0 

2  41.7 
2  43.1 
2  44.2 

2  48.4 
2  49.8 
2  61.0 

2  65.7 
2  67.2 
2  68.4 

3    3.8 
3    6.3 
3    6.6 

312.7 
314.3 
316.5 

19    0 

18  60 

40 

5  30 
40 
50 

2  22.8 
2  23.3 
2  23.5 

2  27.7 
2  28.2 
2  28.4 

2  33.0 
2  33.5 
2  33.6 

2  38.8 
2  39.2 
2  39.4 

2  45.0 
2  45.6 
2  45.6 

2  61.8 
2  62.2 
2  62.4 

2  69.2 
2  69.7 
2  69.8 

3    7.4 
3    7.9 
3    8.0 

316.4 
316.9 
317.0 

18  30 
20 
10 

6    0 

2  23.4 

2  28.2 

2  33.6 

2  89.2 

2  45.4 

2  62.2 

2  69.6 

8    7.7 

316.7 

18    0 
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AZIMUTH  OF  POLABIS  AT  ALL  HOUR  ANGLES,  1919. 
[For  hour  angles  O**  to  12''  the  star  is  west  of  north,  and  for  hour  angles  U**  to  ^li*  it  is  east  of  north.] 


62*» 

63*» 

64<» 

65^ 

66*» 

67^ 

68° 

69° 

70° 

h  m 

6  0 

10 

20 

•  1 

2  23.4 
2  23.0 
2  22.3 

2  28.2 
2  27.8 
2  27.2 

•   # 

2  33.5 
2  33.1 
2  32.4 

•   ' 
2  39.2 
2  38.8 
2  88.0 

•   » 

2  45.4 
2  45.0 
2  44.2 

•   # 

2  52.2 
2  51.7 
2  50.9 

2  59.6 
2  59.1 
2  58.2 

•     9 

3  7.7 
3  7.1 
3  6.2 

•  » 

316.7 
316.0 
315.0 

h  m 

18  0 

17  50 

40 

630 
40 
50 

2  21.4 
2  20.3 
2  18.9 

2  26.2 
2  25.0 
2  23.5 

2  31.4 
2  30.1 
2  28.6 

2  37.0 
2  35.7 
2  34.1 

2  43.1 
2  41.7 
2  40.0 

2  49.7 
2  48.2 
2  46.5 

2  56.9 
2  55.4 
2  53.5 

3  4.9 
3  8.3 
3  1.3 

313.6 
311.9 
3  9.8 

17  80 
20 
10 

7  0 

10 
20 

2  17.2 
2  15.2 
2  13.0 

2  21.8 
2  19.8 
2  17.5 

2  26.7 
2  24.7 
2  22.3 

2  32.2 
2  30.0 
2  27.5 

2  38.0 
2  35.7 
2  33.2 

2  44.4 
2  42.0 
2  39.3 

2  51.3 
2  48.8 
2  46.0 

2  59.0 
2  56.3 
2  53.4 

3  7.4 
3  4.6 
3  1.6 

17  0 

16  50 

40 

730 
40 
50 

2  10.6 
2  7.9 
2  5.0 

2  15.0 
2  12.2 
2  9.2 

2  19.7 
2  16.8 
2  13.7 

2  24.8 
2  21.8 
2  18.6 

2  30.3 
2  27.2 
2  23.8 

2  36.3 
2  33.1 
2  29.6 

2  42.9 
2  39.5 
2  35.9 

2  50.1 
2  46.6 
2  42.7 

2  58.1 
2  54,3 
2  50.3 

16  30 
20 
10 

8  0 
10 
20 

2  1.9 
1  58.6 
1  55.0 

2  6.0 
2  2.5 

1  58.8 

2  10.4 
2  6.8 
2  3.0 

2  15.1 
2  11.4 
2  7.4 

2  20.2 
2  16.3 
2  12.2 

2  25.8 
2  21.8 
2  17.5 

2  31.9 
2  27.7 
2  23.2 

2  38.6 
2  34.2 
2  29.4 

2  45.9 
2  41.3 
2  36.4 

16  0 

15  50 

40 

830 
40 
50 

1  51.3 
1  47.3 
1  43.2 

1  55.0 
1  50.9 
1  46.6 

1  58.9 
1  54.7 
1  50.2 

2  3.2 
1  58.8 
1  54.2 

2  7.9 
2  3.3 
1  58.5 

2  12.9 
2  8.2 
2  3.2 

2  18.5 
2  13.5 
2  8.3 

2  24.6 
2  19.3 
2  13.9 

2  31.2 
2  25.7 
2  20.0 

15  30 
20 
10 

9  0 
10 
20 

1  38.8 
1  34.3 
1  29.6 

1  42.1 
1  37.4 
1  32.6 

1  45.6 
1  40.8 
1  35.8 

1  49.4 
1  44.4 
1  39.2 

1  53.5 
1  48.3 
1  42.9 

1  58.0 
1  52.6 
1  47.0 

2  2.9 
1  67.2 
1  51.4 

2  8.2 
2  2.3 
1  56.2 

214.1 
2  7.9 
2  1.5 

15  0 

14  60 

40 

930 
40 
50 

1  24.8 
1  19.8 
1  14.7 

1  27.6 
1  22.5 
1  17.2 

1  30.6 
1  25.3 
1  19.8 

1  33.9 
1  28.4 
1  22.7 

1  37.4 
1  31.7 
1  25.8 

1  41.2 
1  35.2 
1  29.1 

1  45.4 
1  39.2 
1  32.8 

1  49.9 
1  43.4 
1  36.8 

154.9 
148.1 
141.2 

14  30 
20 
10 

10  0 
10 
20 

1  9.5 
1  4.1 
0  58.7 

1  11.8 
1  6.2 
1  0.6 

1  14.2 
1  8.5 
1  2.6 

1  16.9 
1  10.9 
1  4.9 

1  19.7 
1  13.6 
1  7.3 

1  22.8 
1  16.4 
1  9.9 

1  26.2 
1  19.6 
1  12.8 

1  30.0 
1  23.0 
1  15.9 

134.1 
126.8 
119.4 

14  0 

13  60 

40 

10  30 
40 
50 

0  53.1 
0  47.4 
0  41.7 

0  54.8 
0  49.0 
0  43.0 

0  56.7 
0  50.6 
0  44.5 

0  58.7 
0  52.4 
0  46.1 

1  0.9 
0  54.4 
0  47.8 

1  3.3 
0  56.5 
0  49.6 

1  5.8 
0  58.8 
0  51.7 

1  8.7 
1  1.3 
0  53.9 

111.8 
1  4.1 
0  56.3 

13  30 
20 
10 

U  0 
10 
20 

0  35.9 
0  30.0 
0  24.0 

0  37.0 
0  30.9 
0  24.8 

0  38.3 
0  32.0 
0  25.7 

0  39.6 
0  33.1 
0  26.6 

0  41.1 
0  34.4 
0  27.6 

0  42.7 
0  35.7 
0  28.6 

0  44.4 
0  37.1 
0  29.8 

0  46.3 
0  38.7 
0  31.1 

0  48.4 
0  40.5 
0  32.5 

13  0 

12  60 

40 

11  30 
40 
50 

0  18.1 
0  12.1 
0  6.0 

0  18.7 
0  12.5 
0  6.2 

0  19.3 
0  12.9 
0  6.4 

0  20.0 
0  13.3 
0  6.7 

0  20.7 
0  13.8 
0  6.9 

0  21.5 
0  14.4 
0  7.2 

0  22.4 
0  15.0 
0  7.5 

0  23.4 
0  15.6 
0  7.8 

0^.4 
016.3 
0  8.2 

12  90 
20 
10 

12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

TABLE  IVa. 

Table  IV  has  been  computed  for  a  declination  of  88°  52^  40^^.    For  other  declinations  of  Polaris 
the  corrections  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 


^ 

1 

20^ 

40^ 

W 

80^ 

\W 

120' 

140^ 

160^ 

180^ 

200^ 

•     1     It 

# 
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1 

1 

1 

1 

t 

/ 

/ 

1 

•         *         99 

88  52  15 
88  52  20 
88  52  25 
88  52  30 

0.0 
0.0 
0.0 
0.0 

+0.1 
0.1 

+0.1 
0.0 

+0.2 
0.2 
0.1 

+0.1 

+0.4 
0.3 
0.2 
0.1 

+0.5 
0.4 
0.3 
0.2 

+0.6 
0.5 
0.4 
0.2 

+0.7 
0.6 
0.4 
0.3 

+0.9 
0.7 
0.5 
0.3 

+1.0 
0.8 
0.6 
0.4 

+1.1 
0.9 
0.7 
0.4 

+1.2 
1.0 
0.7 
0.5 

88  62  15 
88  52  20 
88  52  25 
88  52  30 

88  52  35 
88  52  40 
88  52  45 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

88  52  36 
88  52  40 
88  52  46 

88  52  50 
88  52  55 
88  53  0 
88  53  5 

0.0 
0.0 
0.0 
0.0  J 

0.0 
-0.1 

0.1 
-0.1; 

-0.1 
0.1 
0.2 

-0.2, 

-0.1 
0.2 
0.3 

-0.4 

-0.2 
0.3 
0.4 

-0.6 

-0.2 
0.4 
0.5 

-0.6 

-0.3 
0.4 

\-0.1 

-0.3 
0.5 

-0.4 
0.6 
\  ^A 

-0.4 

\  ^.^ 

-0.5 

88  52  ^ 
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\D«d. 

V«M 

lafer> 

^^^ 

88*  52'  lO'' 

88**  52^  20^' 

88*  52^  30^' 

88*  52^  40^' 

88*  52^  50^' 

88*  63^  (/^ 

^^^ 

L«t.  \^ 

For  Lift. 

r'flfl. 

10  0 

o     /     // 

1  8  52.8 

1  8  42.6 

1  8  32.5 

1    8  22.3 

1  8  12.2 

•           9              tf 

1  8  2.1 

+0.21 

n 

-1.01 

10  20 

1  8  57.1 

1  8  46.9 

1  8  36.8 

1  8  26.6 

1  8  16.4 

1  8  6.3 

0.22 

LOS 

10  40 

1  9  1.6 

1  8  51.4 

1  8  41.2 

1  8  31.0 

1  8  20.9 

1  8  10.7 

0.23 

L02 

11  0 

1  9  6.2 

1  8  56.0 

1  8  45.8 

1  8  35.6 

1  8  25.4 

1  8  15.3 

0.23 

1.02 

11  20 

1  9  11.0 

1  9  0.8 

1  8  50.6 

1  8  40.4 

1  8  30.2 

1  8  20.0 

0.24 

1.02 

11  40 

1  9  15.9 

1  9  5.7 

1  8  55.5 

1  8  45.2 

1  8  35.0 

1  8  24.8 

+0.25 

-1.02 

12  0 

1  9  20.9 

1  9  10.7 

1  9  0.5 

1  8  50.3 

1  8  40.0 

1  8  29.8 

0.26 

1.02 

12  20 

1  9  26.2 

1  9  15.9 

1  9  5.7 

1  8  55.5 

1  8  45.2 

1  8  36.0 

0.26 

1.02 

12  40 

1  9  31.5 

1  9  21.3 

1  9  11.0 

1  9  0.8 

1  8  50.5 

1  8  40.3 

0.27 

L02 

13  0 

1  9  37.1 

1  9  26.8 

1  9  16.5 

1  9  6.3 

1  8  56.0 

1  8  45.8 

0.28 

1.03 

13  20 

1  9  42.8 

1  9  32.5 

1  9  22.2 

1  9  11.9 

1  9  1.6 

1  8  51.4 

+0.29 

-1.03 

13  40 

1  9  48.6 

1  9  38.3 

1  9  28.0 

1  9  17.7 

1  9  7.4 

1  8  57.2 

0.30 

LOS 

14  0 

1  9  54.6 

1  9  44.3 

1  9  34.0 

1  9  23.7 

1  9  13.4 

1  9  3.1 

0.30 

1.03 

14  20 

1  10  0.8 

1  9  50.5 

1  9  40.1 

1  9  29.8 

1  9  19.5 

1  9  9.2 

0.31 

1.03 

14  40 

1  10  7.1 

1  9  56.8 

1  9  46.4 

1  9  36.1 

1  9  25.8 

1  9  15.4 

0.32 

1.03 

15  0 

1  10  13.6 

1  10  3.2 

1  9  52.9 

1  9  42.5 

1  9  32.2 

1  9  21.8 

+0.33 

-1.04 

15  20 

1  10  20.2 

1  10  9.9 

1  9  59.5 

1  9  49.1 

1  9  38.8 

1  9  28.4 

0.34 

L04 

15  40 

1  10  27.1 

1  10  16.7 

1  10  6.3 

1  9  55.9 

1  9  45.5 

1  9  35.1 

0.34 

1.04 

16  0 

1  10  34.0 

1  10  23.6 

1  10  13.2 

1  10  2.8 

1  9  52.4 

1  9  42.0 

0.35 

1.04 

16  20 

1  10  41.2 

1  10  30.8 

1  10  20.3 

1  10  9.9 

1  9  59.5 

1  9  49.1 

0.36 

1.04 

16  40 

1  10  48.5 

1  10  38.1 

1  10  27.6 

1  10  17.2 

1  10  6.8 

1  9  56.3 

+0.37 

-1.04 

17  0 

1  10  56.0 

1  10  45.5 

1  10  35.1 

1  10  24.6 

1  10  14.2 

1  10  3.7 

0.38 

1.05 

17  20 

1  11  3.6 

1  10  53.2 

1  10  42.7 

1  10  32.2 

1  10  21.7 

1  10  11.3 

0.39 

1.06 

17  40 

1  11  11.5 

1  11  1.0 

1  10  50.5 

1  10  40.0 

1  10  29.5 

1  10  19.0 

0.39 

1.05 

18  0 

1  11  19.5 

1  11  9.0 

1  10  58.5 

1  10  47.9 

1  10  37.4 

1  10  26.9 

0.40 

1.05 

18  20 

1  11  27.7 

1  11  17.1 

1  11  6.6 

1  10  56.1 

1  10  45.5 

1  10  35.0 

+0.41 

-1.05 

18  40 

1  11  36.0 

1  11  25.5 

1  11  14.9 

1  11  4.4 

1  10  53.8 

1  10  43.2 

0.42 

1.06 

19  0 

1  11  44.5 

1  11  34.0 

1  11  23.4 

1  11  12.8 

1  11  2.2 

1  10  51.7 

0.43 

1.06 

19  20 

1  11  53.3 

1  11  42.7 

1  11  32.1 

1  11  21.5 

1  11  10.9 

1  11  0.3 

0.44 

1.06 

19  40 

1  12  2.2 

1  11  51.5 

1  11  40.9 

1  11  30.3 

1  11  19.7 

1  11  9.1 

0.45 

1.06 

20  0 

1  12  11.2 

1  12  0.6 

1  11  50.0 

1  11  39.3 

1  11  28.7 

1  11  18.0 

+0.46 

-1.06 

20  20 

1  12  20.5 

1  12  9.8 

1  11  59.2 

1  11  48.5 

1  11  37.8 

1  11  27.2 

0.47 

1.07 

20  40 

1  12  30.0 

1  12  19.3 

1  12  8.6 

1  11  57.9 

1  11  47.2 

1  11  36.5 

0.48 

1.07 

21  0 

1  12  39.6 

1  12  28.9 

1  12  18.2 

1  12  7.5 

1  11  56.8 

1  11  46.0 

0.48 

1.07 

21  20 

1  12  49.4 

1  12  38.7 

1  12  28.0 

1  12  17.2 

1  12  6.5 

1  11  55.8 

0.49 

1.07 

21  40 

1  12  59.5 

1  12  48.7 

1  12  37.9 

1  12  27.2 

1  12  16.4 

1  12  5.7 

+0.50 

-1.08 

22  0 

1  13  9.7 

1  12  58.9 

1  12  48.1 

1  12  37.3 

1  12  26.5 

1  12  15.8 

0.61 

1.08 

22  20 

1  13  20.1 

1  13  9.3 

1  12  58.5 

1  12  47.7 

1  12  36.9 

1  12  26.0 

0.62 

1.08 

22  40 

1  13  30.7 

1  13  19.9 

1  13  9.0 

1  12  58.2 

1  12  47.4 

1  12  36.5 

0.53 

1.08 

23  0 

1  13  41.5 

1  13  30.7 

1  13  19.8 

1  13  8.9 

1  12  58.1 

1  12  47.2 

0.64 

1.09 

23  20 

1  13  52.6 

1  13  41.7 

1  13  30.8 

1  13  19.9 

1  13  9.0 

1  12  58.1 

+0.66 

-1.09 

23  40 

1  14  3.8 

1  13  52.9 

1  13  42.0 

1  13  31.0 

1  13  20.1 

1  13  9.2 

0.56 

1.09 

24  0 

1  14  15.2 

1  14  4.3 

1  13  53.3 

1  13  42.4 

1  13  31.4 

1  13  20.5 

0.57 

1.09 

24  20 

1  14  26.9 

1  14  15.9 

1  14  4.9 

1  13  53.9 

1  13  43.0 

1  13  32.0 

0.68 

1.10 

24  40 

1  14  38.7 

1  14  27.7 

1  14  16.7 

1  14  5.7 

1  13  54.7 

I  13  43.7 

0.60 

1.10 

25  0 

1  14  50.8 

1  14  39.8 

1  14  28.7 

1  14  17.7 

1  14  6.7 

1  13  55.6 

+0.61 

-LIO 

25  20 

1  15  3.1 

1  14  52.0 

1  14  41.0 

1  14  29.9 

1  14  18.8 

1  14  7.8 

0.62 

Lll 

25  40 

1  15  15.6 

1  15  4.5 

1  14  53.4 

1  14  42.3 

1  14  31.2 

1  14  20.1 

0.63 

Lll 

26  0 

1  15  28.4 

1  15  17.2 

1  15  6.1 

1  14  55.0 

1  14  43.8 

1  14  32.7 

0.64 

1.11 

26  20 

1  15  41.3 

1  15  30.2 

1  15  19.0 

1  15  7.8 

1  14  56.7 

1  14  45.5 

0.65 

1.12 

26  40 

1  15  54.5 

1  15  43.3 

1  15  32.1 

1  15  20.9 

1  15  9.8 

1  14  58.6 

+0.66 

-L12 

27  0 

1  16  7.9 

1  15  56.7 

1  15  45.5 

1  15  34.3 

1  15  23.1 

1  15  11.8 

0.67 

1.12 

27  20 

1  16  21.6 

1  16  10.3 

1  15  59.1 

1  15  47.8 

1  15  36.6 

1  15  25.3 

0.68 

1.13 

27  40 

1  16  35.5 

1  16  24.2 

1  16  12.9 

1  16  1.6 

1  15  50.3 

1  15  39.0 

0.70 

1.13 

28  0 

1  16  49.6 

1  16  38.3 

1  16  27.0 

1  16  15.7 

1  16  4.3 

1  15  53.0 

0.71 

1.13 

28  20 

1  17  4.0 

1  16  52.7 

1  16  41.3 

1  16  29.9 

1  16  18.6 

1  16  7.2 

+0.72 

-L14 

28  40 

1  17  18.7 

1  17  7.3 

1  16  55.9 

1  16  44.5 

1  16  33.1 

1  16  21.7 

0.73 

1.14 

29  0 

1  17  33.5 

1  17  22.1 

1  17  10.7 

1  16  59.2 

1  16  47.8 

1  16  36.4 

0.74 

1.14 

29  20 

1  17  48.7 

1  17  37.2 

1  17  25.7 

1  17  14.3 

1  17  2.8 

1  16  51.3 

0.76 

1.15 

29  40 

1  18  4.1 

1  17  52.6 

1  17  41.0 

1  17  29.5 

1  17  18.0 

1  17  6.5 

0.77 

1.15 

90  0   1 

I  18  19.7   ; 

1  18  8.2 

1  17  66.ft 

I  1  17  ^.1 

.  1 17  33.5 

1  17  22.0 

+0.79 

-1.15 
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\Decl. 

VariaUonfcr- 

^^^ 

88^  62^  lO'^ 

88«  52^  20^' 

88^52^30'' 

88''62'40'^ 

88«  52^  W^ 

88®6yO'' 

^^^ 

Lat.  \^ 

roTLat. 

r'ofi. 

•  / 

•  /  ft  * 

•  /  // 

o     /     // 

•  /  // 

•  /  // 

•  /  // 

// 

»» 

30  0 

I  18  19.7 

1  18  8.2 

1  17  56.6 

1  17  45.1 

1  17  33.5 

1  17  22.0 

+0.79 

-1.16 

30  10 

1  18  27.7 

1  18  16.1 

1  18  4.5 

1  17  53.0 

1  17  41.4 

1  17  29.8 

0.80 

1.16 

30  20 

1  18  35.7 

1  18  24.1 

1  18  12.5 

1  18  0.9 

1  17  49.3 

1  17  37.7 

0.80 

1.16 

30  30 

1  18  43.7 

1  18  32.1 

1  18  20.5 

1  18  8.9 

1  17  57.3 

1  17  45.7 

0.81 

1.16 

30  40 

1  18  51.8 

1  18  40.2 

1  18  28.6 

1  18  17.0 

1  18  6.3 

1  17  63.7 

0.81 

1.16 

30  50 

1  19  0.0 

1  18  48.4 

1  18  36.8 

1  18  25.1 

1  18  13.5 

1  18  1.8 

+0.82 

-1.16 

31  0 

1  19  8.3 

1  18  56.6 

1  18  45.0 

1  18  33.3 

1  18  21.6 

1  18  10.0 

0.83 

1.17 

31  10 

1  19  16.6 

1  19  4.9 

1  18  53.3 

1  18  41.6 

1  18  29.9 

1  18  18.2 

0.83 

1.17 

31  20 

1  19  25.0 

1  19  13.3 

1  19  1.6 

1  18  49.9 

1  18  38.2 

1  18  26.6 

0.84 

1.17 

31  30 

1  19  33.5 

1  19  21.8 

1  19  10.1 

1  18  58.3 

1  18  46.6 

1  18  34.9 

0.86 

1.17 

3140 

1  19  42.1 

1  19  30.3 

1  19  18.6 

1  19  6.8 

1  18  55.1 

1  18  43.3 

+0.86 

-1.18 

31  50 

1  19  50.7 

1  19  38.9 

1  19  27.2 

1  19  15.4 

1  19  3.6 

1  18  51.8 

0.86 

1.18 

32  0 

1  19  59.4 

1  19  47.6 

1  19  35.8 

1  19  24.0 

1  19  12.2 

1  19  0.4 

0.87 

1.18 

32  10 

1  20  8.1 

1  19  56.3 

1  19  44.5 

1  19  32.7 

1  19  20.9 

1  19  9.1 

0.88 

1.18 

32  20 

1  20  17.0 

1  20  5.1 

1  19  53.3 

1  19  41.5 

1  19  29.6 

1  19  17.8 

0.88 

1.18 

32  30 

1  20  25.9 

1  20  14.0 

1  20  2.2 

1  19  50.3 

1  19  38.4 

1  19  26.6 

+0.89 

-1.19 

32  40 

1  20  34.9 

1  20  23.0 

1  20  11.1 

1  19  59.2 

1  19  47.3 

1  19  36.5 

0.90 

1.19 

32  50 

1  20  43.9 

1  20  32.0 

1  20  20.1 

1  20  8.2 

1  19  56.3 

1  19  44.4 

0.91 

1.19 

33  0 

1  20  53.1 

1  20  41.1 

1  20  29.2 

1  20  17.3 

1  20  5.4 

1  19  53.4 

0.91 

1.19 

33  10 

1  21  2.3 

1  20  50.3 

1  20  38.4 

1  20  26.4 

1  20  14.5 

1  20  2.6 

0.92 

1.20 

33  20 

1  21  11.5 

1  20  59.6 

1  20  47.6 

1  20  35.6 

120  23.7 

1  20  11.7 

+0.93 

-1.20 

33  30 

1  21  20.9 

1  21  8.9 

1  20  56.9 

1  20  44.9 

1  20  32.9 

1  20  20.9 

0.94 

1.20 

33  40 

1  21  30.3 

1  21  18.3 

1  21  6.3 

1  20  54.3 

1  20  42.3 

1  20  30.3 

0.94 

1.20 

33  50 

1  21  39.9 

1  21  27.8 

1  21  15.8 

1  21  3.7 

1  20  51.7 

1  20  39.7 

0.95 

1.20 

34  0 

1  21  49.5 

1  21  37.4 

1  21  25.3 

1  21  13.3 

1  21  1.2 

1  20  49.1 

0.96 

1.21 

34  10 

1  21  59.1 

1  21  47.0 

1  21  34.9 

1  21  22.9 

1  21  10.8 

1  20  58.7 

+0.96 

-1.21 

34  20 

1  22  8.9 

1  21  56.8 

1  21  44.6 

1  21  32.5 

1  21  20.4 

1  21  8.3 

0.97 

1.21 

34  30 

1  22  18.7 

1  22  6.6 

1  21  54.4 

1  21  42.3 

1  21  30.2 

1  21  18.0 

0.98 

1.21 

34  40 

1  22  28.6 

1  22  16.5 

1  22  4.3 

1  21  52.2 

1  21  40.0 

1  21  27.8 

0.99 

1.22 

34  50 

1  22  38.6 

1  22  26.5 

1  22  14.3 

1  22  2.1 

1  21  49.9 

1  21  37.7 

1.00 

1.22 

35  0 

1  22  48.7 

1  22  36.5 

1  22  24.3 

1  22  12.1 

1  21  69.9 

1  21  47.7 

+1.01 

-1.22 

35  10 

1  22  58.9 

1  22  46.6 

1  22  34.4 

1  22  22.2 

1  22  9.9 

1  21  57.7 

1.01 

1.22 

35  20 

1  23  9.1 

1  22  56.9 

1  22  44.6 

1  22  32.3 

1  22  20.1 

1  22  7.8 

1.02 

1.23 

35  30 

1  23  19.5 

1  23  7.2 

1  22  54.9 

1  22  42.6 

1  22  30.3 

1  22  18.0 

1.03 

1.23 

35  40 

1  23  29.9 

1  23  17.6 

1  23  5.3 

1  22  52.9 

1  22  40.6 

1  22  28.3 

1.04 

1.23 

35  50 

1  23  40.4 

1  23  28.0 

1  23  15.7 

1  23  3.4 

1  22  51.0 

1  22  38.7 

+1.05 

-1.23 

36  0 

1  23  51.0 

1  23  38.6 

1  23  26.2 

1  23  13.9 

1  23  1.5 

1  22  49.2 

1.06 

1.24 

36  10 

1  24  1.6 

1  23  49.3 

1  23  36.9 

1  23  24.5 

1  23  12.1 

1  22  69.7 

1.07 

1.24 

36  20 

1  24  12.4 

1  24  0.0 

1  23  47.6 

1  23  35.2 

1  23  22.8 

1  23  10.3 

1.07 

1.24 

36  30 

1  24  23.3 

1  24  10.8 

1  23  58.4 

1  23  45.9 

1  23  33.6 

1  23  21.1 

1.08 

1.24 

36  40 

1  24  34.2 

1  24  21.7 

1  24  9.3 

1  23  56.8 

1  23  44.3 

1  23  31.9 

+1.09 

-1.26 

36  50 

1  24  45.2 

1  24  32.7 

1  24  20.2 

1  24  7.8 

1  23  55.3 

1  23  42.8 

1.10 

1.26 

37  0 

1  24  56.4 

1  24  43.9 

1  24  31.3 

1  24  18.8 

1  24  6.3 

1  23  63.8 

1.11 

1.26 

37  10 

1  25  7.6 

1  24  55.1 

1  24  42.5 

1  24  29.9 

1  24  17.4 

1  24  4.8 

1.12 

1.26 

37  20 

1  25  18.9 

1  25  6.3 

1  24  53.8 

1  24  41.2 

1  24  28.6 

1  24  16.0 

1.13 

1.26 

37  30 

1  25  30.3 

1  25  17.7 

1  25  5.1 

1  24  52.5 

1  24  39.9 

1  24  27.3 

+1.14 

-1.26 

37  40 

1  25  41.8 

1  25  29.2 

1  25  16.5 

1  25  3.9 

1  24  51.3 

1  24  38.6 

1.16 

1.26 

37  50 

1  25  53.4 

1  25  40.8 

1  25  28.1 

1  25  15.4 

1  25  2.8 

1  24  50.1 

1.16 

1.27 

38  0 

1  26  5.1 

1  25  52.4 

1  25  39.7 

1  25  27.0 

1  25  14.3 

1  25  1.6 

1.17 

1.27 

38  10 

1  26  16.9 

1  26  4.2 

1  25  51.5 

1  25  38.7 

1  25  26.0 

1  25  13.3 

1.18 

1.27 

38  20 

1  26  28.8 

1  26  16.0 

1  26  3.3 

1  25  50.5 

1  25  37.8 

1  25  26.0 

+1.19 

-1.28 

38  30 

1  26  40.8 

1  26  28.0 

1  26  15.2 

1  26  2.4 

1  25  49.7 

1  25  36.9 

1.20 

1.28 

38  40 

1  26  52.9 

1  26  40.0 

1  26  27.2 

1  26  14.4 

1  26  1.6 

1  25  48.8 

1.21 

1.28 

38  50 

1  27  5.0 

1  26  52.2 

1  26  39.4 

1  26  26.5 

1  26  13.7 

1  26  0.9 

1.22 

1.28 

39  0 

1  27  17.3 

1  27  4.5 

1  26  51.6 

1  26  38.7 

1  26  25.9 

1  26  13.0 

1.23 

1.29 

39  10 

1  27  29.7 

1  27  16.8 

1  27  3.9 

1  26  51.0 

1  26  38.1 

1  26  25.2 

+1.24 

-1.29 

39  20 

1  27  42.2 

1  27  29.3 

1  27  16.4 

X  27  3.4 

1  26  50.6 

1  26  37.6 

1.26 

1.29 

39  30 

1  27  54.8 

1  27  41.9 

1  27  28.9 

1  27  15.9 

1  27  3.0 

1  26  50.0 

1.26 

1.30 

39  40 

1  28  7.5 

1  27  54.5 

1  27  41.5 

1  27  28.6 

1  27  16.5 

1  27  2.6 

1.27 

1.30 

39  50 

1  28  20.3 

1  28  7.3 

1  27  54.3 

1  27  41.3 

1  27  28.2 

1  27  V^a 

40  0 

1  28  33.2 

1  28  20.2 

1  28  7.1 

1  27  Wk\ 

\  1  7n  W.^ 

I 
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\^Deol. 

Vaiktlanlar-  1 

88**  52^  10" 

88**  52'  20^^ 

88**  52^  30^' 

88*»  52^  40^' 

88**  52^  W 

ggO  53/  ^/ 

1 

^^^ 

1 

Lat.  \^ 

VotUL 

rdi 

•  t 

•  /  // 

•  /   // 

1 

•  /   // 

•     f      /f 

•  ,  ♦., 

ff 

/• 

40  0 

1  28  33.2 

1  28  20.2 

1  28  7.1  ' 

1  27  54.1 

1  27  41.0 

1  27  28.0 

+1.29 

-L31 

40  10 

1  28  46.3 

1  28  33.2 

1  28  20.1 

1  28  7.0 

1  27  53.9 

1  27  40.8 

1.30 

lil 

40  20 

1  28  59.4 

1  28  46.3 

1  28  33.2  ; 

1  28  20.0 

1  28  6.9 

1  27  53.8 

1.81 

U\ 

40  30 

1  29  12.7 

1  28  59.5 

1  28  46.4  , 

1  28  33.2 

1  28  20.0 

1  28  6.9 

1.32 

1.32 

40  40 

1  29  26.0 

1  29  12.8 

1  28  59.6  ' 

1  28  46.5 

1  28  33.3 

1  28  20.1 

1.33 

IM 

40  50 

1  29  39.5 

1  29  26.3 

1  29  13.0 

1  28  69.8 

1  28  46.6 

1  28  33.4 

+1.35 

-li2 

41  0 

1  29  53.1 

1  29  39.8 

1  29  26.6 

1  29  13.3 

1  29  0.1 

1  28  46.8 

1.36 

1.33 

41  10 

1  30  6.8 

1  29  53.5 

1  29  40.2 

1  29  26.9 

1  29  13.6 

1  29  0.3 

1.37 

1.33 

41  20 

1  30  20.6 

1  30  7.3 

1  29  53.9 

1  29  40.6 

1  29  27.3 

1  29  14.0 

1.38 

1.83 

41  ao 

1  30  34.5 

1  30  21.2 

1  30  7.8 

1  29  54.4 

1  29  41.1 

1  29  27.7 

1.39 

1.84 

41  40 

1  30  48.6 

1  30  35.2 

1  30  21.8 

1  30  8.4 

1  29  55.0 

1  29  41.6 

+1.40 

-1.34 

41  50 

1  31  2.7 

1  30  49.3 

1  30  35.9 

1  30  22.5 

1  30  9.0 

1  29  55.6 

1.41 

1.84 

42  0 

1  31  17.0 

1  31  3.6 

1  30  50.1 

1  30  36.6 

1  30  23.2 

1  30  9.7 

1.42 

1.35 

42  10 

1  31  31.4 

1  31  17.9 

1  31  4.4 

1  30  50.9 

1  30  37.4 

1  30  24.0 

1.44 

1.85 

42  20 

1  31  46.0 

1  31  32.4 

1  31  18.9 

1  31  6.4 

1  30  51.8 

1  30  38.3 

1.45 

1.35 

42  30 

1  32  0.0 

1  31  47.0 

1  31  33.5 

1  31  19.9 

1  31  6.3 

1  30  52.8 

+1.46 

-1.36 

42  40 

1  32  15.4 

1  32  1.8 

1  31  48.2 

1  31  34.6 

1  31  21.0 

1  31  7.4 

1.48 

1.86 

42  50 

1  32  30.3 

1  32  16.7 

1  32  3.0 

1  31  49.4 

1  31  35.7 

1  31  22.1 

1.49 

1.86 

43  0 

1  32  45.3 

1  32  31.7 

1  32  18.0 

1  32  4.3 

1  31  50.6 

1  31  37.0 

1.50 

1.37 

43  10 

1  33  0.5 

1  32  46.8 

1  32  33.1 

1  32  19.4 

1  32  5.6 

1  31  51.9 

1.51 

1.37 

43  20 

1  33  15.8 

1  33  2.0 

1  32  48.3 

1  32  34.5 

1  32  20.8 

1  32  7.0 

+1.53 

-1.38 

43  30 

1  33  31.2 

1  33  17.4 

1  33  3.6 

1  32  49.9 

1  32  36.1 

1  32  22.3 

1.54 

1.38 

43  40 

1  33  46.8 

1  33  33.0 

1  33  19.1 

1  33  5.3 

1  32  51.5 

1  32  37.7 

1.55 

1.88 

43  50 

1  34  2.5 

1  33  48.6 

1  33  34.7 

1  33  20.9 

1  33  7.0 

1  32  53.2 

1.67 

1.89 

44  0 

1  34  18.3 

1  34  4.4 

1  33  50.5 

1  33  36.6 

1  33  22.7 

1  33  8.8 

1.58 

1.89 

44  10 

1  34  34.3 

1  34  20.3 

1  34  6.4 

1  33  52.4 

1  33  38.5 

1  33  24.6 

+1.69 

-1.39 

44  20 

1  34  50.4 

1  34  36.4 

1  34  22.4 

1  34  8.4 

1  33  54.4 

1  33  40.5 

1.61 

1.40 

44  30 

1  35  6.6 

1  34  52.6 

1  34  38.6 

1  34  24.6 

1  34  10.5 

1  33  56.5 

1.62 

1.40 

44  40 

1  35  23.0 

1  35  9.0 

1  34  54.9 

1  34  40.8 

1  34  26.8 

1  34  12.7 

1.63 

1.41 

44  50 

1  35  39.5 

1  35  25.4 

1  35  11.3 

1  34  57.2 

1  34  43.1 

1  34  29.0 

1.66 

1.41 

45  0 

1  35  56.2 

1  35  42.1 

1  35  27.9 

1  35  13.8 

1  34  59.6 

1  34  45.5 

+1.67 

-1.41 

45  10 

1  36  13.0 

1  35  58.9 

1  35  44.7 

1  35  30.5 

1  35  16.3 

1  35  2.1 

1.68 

1.42 

45  20 

1  36  30.0 

1  36  15.8 

1  36  1.6 

1  35  47.3 

1  35  33.1 

1  35  18.9 

1.69 

1.4S 

45  30 

1  36  47.1 

1  36  32.9 

1  36  18.6 

1  36  4.3 

1  35  50.1 

1  35  35.8 

1.71 

1.43 

45  40 

1  37  4.4 

1  36  50.1 

1  36  35.8 

1  36  21.5 

1  36  7.2 

1  35  52.8 

1.72 

1.43 

45  50 

1  37  21.8 

1  37  7.5 

1  36  53.1 

1  36  38.8 

1  36  24.4 

1  36  10.0 

+1.74 

-1.44 

46  0 

1  37  39.4 

1  37  25.0 

1  37  10.6 

1  36  56.2 

1  36  41.8 

1  36  27.4 

1.76 

1.44 

46  10 

1  37  57.1 

1  37  42.7 

1  37  28.3 

1  37  13.8 

1  36  59.4 

1  36  44.9 

1.77 

1.44 

46  20 

1  38  15.0 

1  38  0.5 

1  37  46.1 

1  37  31.6 

1  37  17.1 

1  37  2.6 

1.79 

1.45 

46  30 

1  38  33.1 

1  38  18.5 

1  38  4.0 

1  37  49.5 

1  37  35.0 

1  37  20.4 

1.80 

1.45 

46  40 

1  38  51.3 

1  38  36.7 

1  38  22.1 

1  38  7.6 

1  37  53.0 

1  37  38.4 

+1.82 

-1.46 

46  50 

1  39  9.7 

1  38  55.0 

1  38  40.4 

1  38  25.8 

1  38  11.2 

1  37  56.6 

1.84 

1.46 

47  0 

1  39  28.2 

1  39  13.5 

1  38  58.9 

1  38  44.2 

1  38  29.5 

1  38  14.9 

1.86 

1.47 

47  10 

1  39  46.9 

1  39  32.2 

1  39  17.5 

1  39  2.8 

1  38  48.0 

1  38  33.3 

1.87 

1.47 

47  20 

1  40  5.8 

1  39  51.0 

1  39  36.3 

1  39  21.5 

1  39  6.7 

1  38  52.0 

1.88 

1.48 

47  30 

1  40  24.8 

1  40  10.0 

1  39  55.2 

1  39  40.4 

1  39  25.6 

1  39  10.8 

+1.90 

-1.48 

47  40 

1  40  44.0 

1  40  29.2 

1  40  14.3 

1  39  59.5 

1  39  44.6 

1  39  29.8 

1.92 

1.48 

47  50 

1  41  3.4 

1  40  48.5 

1  40  33.6 

1  40  18.7 

1  40  3.8 

1  39  48.9 

1.94 

1.49 

48  0 

1  41  23.0 

1  41  8.1 

1  40  53.1 

1  40  38.2 

1  40  23.2 

1  40  8.3 

1.96 

1.49 

48  10 

1  41  42.8 

1  41  27.8 

1  41  12.8 

1  40  57.8 

1  40  42.8 

1  40  27.8 

1.97 

1.80 

48  20 

1  42  2.7 

1  41  47.6 

1  41  32.6 

1  41  17.5 

1  41  2.5 

1  40  47.4 

+1.99 

-1.51 

48  30 

1  42  22.8 

1  42  7.7 

1  41  52.6 

1  41  37.5 

1  41  22.4 

1  41  7.3 

2.01 

1.51 

48  40 

1  42  43.1 

1  42  27.9 

1  42  12.8 

1  41  57.7 

1  41  42.5 

1  41  27.4 

2.03 

1.51 

48  50 

1  43  3.6 

1  42  48.4 

1  42  33.2 

1  42  18.0 

1  42  2.8 

1  41  47.6 

2.05 

1.52 

49  0 

1  43  24.2 

1  43  9.0 

1  42  53.8 

1  42  38.5 

1  42  23.3 

1  42  8.0 

2.06 

1.52 

49  10 

1  43  45  I 

1  43  29.8 

1  43  14.5 

1  42  59.2 

1  42  43.9 

1  42  28.6 

+2.08 

-1.53 

49  20 

1  44  €2 

1  43  50.8 

1  43  35.5 

1  43  20.1 

1  43  . 4.8 

1  42  49.4 

2.10 

1.54 

49  30 

1  44  27.4 

1  44  12.0 

1  43  56.6 

1  43  41.2 

1  43  25.8 

1  43  10.4 

2.12 

1.54 

49  40 

1  44  48.9 

1  44  33.4 

1  44  18.0 

1  44  2.5 

1  43  47.1 

1  43  31.6 

2.14 

1.55 

49  50 

1  45  10.5 

1  44  55.0 

1  44  39.5 

1  44  24.0 

1  44  8.5 

1  43  53.0 

2.16 

1.55 

60    0    1 

1  46  32.4 

1  45  16.8 

145  i.a 

1  1  44  ^.7 

,  1  44  30.1 

1  44  14.6 

+2.18 

-1.56 
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\l)«d. 

88^  52^  10^' 

88**  62'  20^' 

88''  62'  30^' 

88*  62'  40" 

88*  62'  60" 

88*  63'  0" 

VarlAtloQfor— 

^^^ 

Lat.  \^ 

roTLat 

l"of«. 

•  / 

•  /  // 

0     /     // 

•        r         tt 

•  /  // 

•  /  // 

•     t     tt 

// 

tt 

50  0 

1  45  32.4 

1  46  16.8 

1  46  1.3 

1  44  45.7 

1  44  30.1 

1  44  14.6 

+2.18 

-1.66 

60  10 

1  45  54.4 

1  46  38.8 

1  46  23.2 

1  45  7.6 

1  44  52.0 

1  44  36.4 

2.20 

1.66 

60  20 

1  46  16.7 

1  46  1.1 

1  46  46.4 

1  45  29.7 

1  46  14.0 

1  44  58.4 

2.22 

1.67 

60  30 

1  46  39.2 

1  46  23.6 

1  46  7.7 

1  45  62.0 

1  46  36.3 

1  46  20.6 

2.24 

1.67 

50  40 

1  47  1.9 

1  46  46.1 

1  46  30.3 

1  46  14.5 

1  46  68.8 

1  45  43.0 

2.27 

1.68 

50  60 

1  47  24.8 

1  47  9.0 

1  46  63.1 

1  46  37.3 

1  46  21.6 

146  5.6 

+2.29 

-1.68 

51  0 

1  47  47.9 

1  47  32.0 

1  47  16.1 

1  47  0.2 

1  46  44.4 

146  28.5 

2.31 

1.59 

51  10 

1  48  11.3 

1  47  66.3 

1  47  39.4 

1  47  23.4 

1  47  7.6 

1  46  61.6 

2.34 

1.60 

51  20 

1  48  34.9 

1  48  18.9 

1  48  2.9 

1  47  46.8 

1  47  30.8 

1  47  14.8 

2.36 

1.60 

51  30 

1  48  58.7 

1  48  42.6 

1  48  26.6 

1  48  10.5 

1  47  64.4 

1  47  38.3 

2.38 

1.61 

61  40 

1  49  22.7 

1  49  6.6 

1  48  60.4 

1  48  34.3 

1  48  18.2 

1  48  2.1 

+2.40 

-1.61 

51  50 

1  49  47.0 

1  49  30.8 

1  49  14.6 

1  48  58.4 

1  48  42.2 

148  26.0 

2.43 

1.62 

52  0 

1  60  11.6 

1  49  65.2 

1  49  39.0 

1  49  22.7 

1  49  6.6 

1  48  50.2 

2.46 

1.63 

52  10 

1  60  36.2 

1  60  19.9 

1  60  3.6 

1  49  47.3 

1  49  31.0 

1  49  14.7 

2.47 

1.63 

52  20 

1  51  1.2 

1  50  44.8 

1  50  28.6 

1  50  12.1 

1  49  56.7 

1  49  39.4 

2.50 

1.64 

52  30 

1  61  26.4 

1  51  10.0 

1  60  63.6 

1  50  37.1 

1  50  20.7 

1  60  4.3 

+2.52 

-1.64 

52  40 

1  61  61.9 

1  51  35.4 

1  61  18.9 

1  61  2.4 

1  50  46.9 

1  50  29.5 

2.65 

1.66 

52  60 

1  52  17.7 

1  52  1.1 

1  61  44.5 

1  61  28.0 

1  61  11.4 

1  60  54.9 

2.67 

1.66 

53  0 

1  62  43.6 

1  52  27.0 

1  52  10.4 

1  51  53.8 

1  61  37.2 

1  61  20.6 

2.60 

1.66 

53  10 

1  53  9.9 

1  52  53.2 
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5.6 

6.0 

9 

10 

+  3.4 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.9 

+  7.4 

10 

11 

4.1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9.0 

11 

12 

4.9 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

12 

13 

5.8 

6.8 

7.7 

8.7 

9.7 

10.6 

11.6 

12.6 

13 

14 

6.7 

7.8 

9.0 

10.1 

11.2 

12.3 

13.4 

14.6 

14 

15 

+  7.7 

+  9.0 

+10.3 

+11.6 

+12.8 

+14.1 

+15.4 

+16.7 

15 

16 

8.8 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

16 

17 

9.9 

11.5 

13.2 

14.9 

16.5 

18.2 

19.8 

21.5 

17 

18 

11.1 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.1 

18 

19 

12.4 

14.4 

16.5 

18.6 

20.6 

22.7 

24.7 

26.8 

19 

20 

+13.7 

+16.0 

+18.3 

+20.6 

+22.8 

+25.1 

+2y.4 

+29.7 

20 

21 

15.1 

17.6 

20.1 

22.7 

25.2 

27.7 

30.2 

32.7 

21 

22 

16.6 

19.3 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

22 

23 

18.1 

21.1 

24.2 

27.2 

30.2 

33.2 

36.2 

39.3 

23 

24 

19.7 

23.0 

26.3 

29.6 

32.9 

36.2 

39.5 

42.8 

24 

25 

+21.4 

+25.0 

+28.5 

+32.1 

+35.7 

+39.2 

+42.8 

+46.4 

25 

\^  Ailmuth 

Aximath     y^ 

^^t  Elong. 

it  Elong.^*^ 

^^ 

2°  10^ 

2°  20^ 

2°-30' 

2°  40^ 

2*»  W 

3*»  O' 

3**  lO' 

3*»  20^ 

J/^ 

♦  Time.   ^s. 

y^    Time.* 

m 

// 

// 

// 

/* 

t» 

// 

It 

// 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

2 

3 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.0 

1.0 

3 

4 

1.2 

1.3 

1.4 

1.5 

1.6 

1.6 

1.7 

1.8 

4 

5 

+  1.9 

+  2.0 

+  2.1 

+  2.3 

+  2.4 

+  2.6 

+  2.7 

+  2.9 

5 

6 

2.7 

2.9 

3.1 

3.3 

3.5 

3.7 

3.9 

4.1 

6 

7 

3.7 

3.9 

4.2 

4.5 

.4.8 

5.0 

5.3 

5.6 

7 

8 

4.8 

5.1 

5.5 

5.9 

6.2 

6.6 

7.0 

7.3 

8 

9 

6.0 

6.5 

7.0 

7.4 

7.9 

8.3 

8.8 

9.3 

9 

10 

+  7.4 

+  8.0 

+  8.6 

+  9.2 

+  9.7 

+10.3 

+10.9 

+11.4 

10 

11 

9.0 

9.7 

10.4 

11.1 

11.8 

12.4 

13.1 

13.8 

11 

12 

10.7 

11.5 

12.3 

13.2 

14.0 

14.8 

15.6 

16.5 

12 

13 

12.6 

13.5 

14.5 

15.4 

16.4 

17.4 

18.4 

19.3 

13 

14 

14.6 

15.7 

16.8 

17.9 

19.0 

20.2 

21.3 

22.4 

14 

15 

+16.7 

+18.0 

+19.3 

+20.6 

+21.9 

+23.1 

+24.4 

+25.7 

15 

16 

19.0 

20.5 

21.9 

23.4 

24.9 

26.3 

27.8 

29.3 

16 

17 

21.5 

23.1 

24.8 

26.4 

28.1 

29.7 

31.4 

33.0 

17 

18 

24.1 

25.9 

27.8 

29.6 

31.5 

33.3 

35.2 

37.0 

18 

19 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

20 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

21 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

22 

85.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.5 

55.3 

22 

23 

39.3 

42.3 

45.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

24 

• 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

62.5 

65.8 

24 

25 

+46.4 

+49.9 

+53.5 

+57.1 

+60.7 

+64.2 

+67.8 

+71.4 

25 

»  Sidereal  time  trom  <toiH)iX\w\. 
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TABLE  VI. 


FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION  OF  P0LABI8, 
1919,  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS  ON  THE  SAME 
VERTICAL  CIRCLE  WITH  THE  STARS  f  URS^  MAJORIS  (MIZAR)  SUB  POLU 
AND  a  CASSIOPELB  SUB  POLO,  RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmiiiatiaii  fnniiiheii 
simple  and  convenient  method  for  laying  down  a  meridian  Une  on  the  earth's  mMifmce  at  pcinti 
in  the  northern  hanisphore.  When  the  local  time  is  unknown  and  accurate  astroDomical  iniln- 
ments  are  not  available,  the  time  of  culmination  of  Polaris  may  be  found  by  observiE^  the 
instant  when  Polaris  is  vertically  above  (has  the  same  azimuth  as)  i*  Ursee  Majoris  (Mizar)  bdow 
the  pole,  or  6  Casaiopeiffi  below  the  pole.  In  the  former  case,  for  the  year  1919,  Pdarieii 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower  culmination.  The 
mean  time  interval  which  elapses  between  either  of  the  observed  times  above  mentioned  aod 
upper  or  lower  culmination,  as  the  case  may  be,  is  given  at  ten-day  intervals  in  the  foUowing 
tt^le.    This  method  can  not  be  used  at  places  south  of  30^  north  latitude. 


r  URSJB  MAJORIS  (IdZAR). 
(Upper  culmination  oi  Polaris.) 

<  CAS8I0PELS. 
(Lower  cntanination  of  Polaris) 

Date. 

Lat. 

40*» 

45** 

50** 

55« 

60*» 

Date. 

Lat 

35*» 

40^ 

45*^ 

60^ 

65« 

Jan. 

• 

1 

n 

21 

m    8 
10  37 
10  27 
10  16 

m    8 

10  35 
10  25 
10  14. 

m    8 

10  33 
10  23 
10  12 

m    8 
10  30 
10  20 
10    9 

m    8 
10  26 
10  16 
10    5 

Jan. 

1 
11 
21 

m    8 
1146 
1136 
1125 

m    8 

1148 
1138 
1127 

m    8 
1151 
1140 
1129 

m    8 
1153 
1142 
1131 

m   s 
1156 
1146 
1135 

Feb. 

31 
10 
20 

10    6 
946 

10    4 
9  53 
944 

10    1 
9  51 
942 

958 
948 
9  39 

955 
945 
9  36 

Feb. 

31 
10 
20 

1114 
11    4 
10  54 

1116 
11    6 
10  56 

1118 
11    8 
10  58 

1121 
1110 
11    1 

1124 
1113 
11  4 

Mar. 

2 

9  38 

936 

934 

9  31 

928 

Mar. 

2 
12 
22 

10  46 
10  40 
10  35 

10  48 
10  41 
10  37 

10  50 
10  43 
10  39 

10  52 
10  46 
10  41 

10  55 
10  49 
1044 

June 

30 

10  20 

10  18 

10  16 

10  13 

10   9 

July 

10 
20 
30 

10  31 
10  42 
10  53 

10  29 
10  40 
10  51 

10  27 
10  38 
10  49 

10  24 
10  35 
10  46 

10  20 
10  31 
10  42 

Apr. 

1 

11 
21 

10  32 
10  32 
10  33 

10  34 
10  34 
10  35 

10  36 
10  36 
10  37 

10  38 
10  38 
10  40 

10  41 
1041 
10  42 

Aug. 

9 
19 
29 

11    4 
1114 
1123 

11    2 
1112 
1121 

10  59 

11  9 
11  18 

10  56 

11  6 
11  15 

10  52 

11  2 

nil 

May 

1 

11 
21 

10  37 
10  42 
10  50 

10  39 
10  44 
10  51 

10  41 
10  46 
10  53 

10  43 
10  49 
10  56 

10  46 
10  52 
10  59 

Sept. 

8 
18 
28 

1131 
1137 
1143 

1128 
1135 
1140 

1126 
1132 
1138 

1122 
1129 
1134 

1118 
1125 
1130 

June 

31 
10 
20 

10  58 

11  8 
1118 

11    0 
11    9 
1120 

11    2 

nil 

1122 

11    4 
1114 
1125 

11   7 
1117 
1128 

Oct. 

8 
18 
28 

1146 
1149 
1149 

1144 
1146 
1147 

1141 
1144 
1144 

1138 
1140 
1141 

1134 
11  36 
1136 

July 

30  !  11  29 
10     11  41 

20    11  52 

1 

1131 
1142 
1154 

1133 
1145 
1156 

1136 
1147 
1159 

1139 
1150 
12  2 

Nov. 

7 
17 
27 

11  i8 
1145 
1140 

1145 
1142 
1137 

1143 
1140 
1135 

1139 
1136 
1132 

1135 
1132 
1127 

July 

30    12    3 

12    5 

12    7 

12  10 

1213 

Nov. 

27 

12  51 

12  53 

12  55 

12  58 

13   1 

Dec. 

7 
17 
27 

1133 
1125 
1116 

1131 
1123 
1114 

1128 
1121 

nil 

1125 
1117 
11    8 

1121 
11  13 
11    4 

Dec. 

7 
17 
27 

12  44 
12  36 
12  26 

12  46 
12  38 
12  28 

12  48 
12  40 
12  31 

12  51 
12  43 
12  33 

12  55 
12  46 
12  37 

31 

1112 

1110 

11    8 

11    4 

11    0 

31 

12  22 

12  24 

12  27 

12  29 

12  33 
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APPARENT  PLACE,  TIME  OF  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1919. 

The  local  mean  time  of  culmination  on  any  meridian  for  a  given  date  ia  found  by  taking 
from  the  following  table  the  Mean  Time  of  the  neaieat  Greenwich  culmination,  and  ai^lying  to 
it  the  product  of  the  For.  per  Day  by  the  integral  number  of  intervening  days,  this  product 
being  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 
in  the  table;  and  by  applying  also  the  product  of  the  Var,  per  Hour  by  the  longitude  from 
Greenwich  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  numerically  additive 
for  East  longitudes  and  subtractive  for  West  longitudes. 


numerical  value  of  the  Var,  per  Day. 

The  last  column  below  applies  to  all  meridians. 

Upper  Culmination,  Maridian  of  Greenwich. 

Mean  Time 

IaH- 

Interval, 

Dmte. 

*Bsr 

Apparait 
Declmatinn. 

Mean  Time. 

Vw.per 
Day. 

Var.p«r 
Hour. 

tilde. 

Ekmcatlan 

aimiw 
Upper  Cnlm. 

h     m 
1    30 

e           t 

+88    52 

• 

W.        K. 

W.           E. 

8 

It 

h   m     s 

m      8 

8 

• 

h      m 

Jan.       1 

108 

45.3 

650  20 

-3  56.9 

-9.87+ 

10 

+5  58.2- 

11 

98 

46.3 

6  10  50 

3  57.0 

9.87 

12 

5  58.1 

21 

87 

46.6 

5  31  20 

3  57.0 

9.87 

14 

5  57.9 

31 

76 

46.3 

4  51  51 

3  57.0 

9.87 

16 

5  57.7 

Feb.    10 

66 

45.3 

4  12  21 

3  56.9 

9.87 

18 

5  57.6 

20 

67 

43.7 

3  32  53 

-3  56.8 

-9.87+ 

20 

+5  57.4- 

Mar.      2 

49 

41.6 

2  53  26 

3  56.6 

9.86 

22 

5  57.2 

12 

42 

39.1 

2  14    0 

3  56.5 

9.85 

24 

5  57.0 

22 

38 

36.2 

1  34  37 

3  56.3 

9.84 

26 

5  56.8 

Apr.      1 

35 

33.1 

0  55  15 

3  56.1 

9.84 

28 

5  56.6 

11 

34 

30.0 

0  15  55 

-3  55.9 

-9.83+ 

30 

+5  56.4- 

20 

36 

26.9 

23  36  38 

3  55.7 

9.82 

32 

5  56.2 

30 

39 

23.9 

22  57  22 

3  55.5 

9.81 

34 

5  56.0 

May     10 

45 

21.2 

22  18    8 

3  55.3 

9.80 

36 

5  55.8 

20 

52 

18.8 

21  38  56 

3  55.1 

9.80 

38 

5  55.5 

30 

60 

16.8 

20  59  45 

-3  55.0 

-9.79+ 

40 

+5  55.3- 

June     9 

70 

15.3 

20  20  36 

3  54.9 

9.79 

42 

5  55.0 

19 

80 

14.4 

19  41  27 

3  54.8 

9.78 

44 

5  54.7 

29 

91 

13.9 

19    2  19 

3  54.8 

9.78 

46 

5  54.4 

July      9 

103 

14.1 

18  23  11 

3  54.8 

9.78 

48 

5  54.0 

19 

114 

14.7 

17  44    4 

-3  54.8 

-9.78+ 

50 

+5  53.7- 

29 

125 

15.9 

17    4  56 

3  54.8 

9.78 

52 

5  53.3 

Aug.      8 

136 

17.6 

16  25  48 

3  54.9 

9.79 

54 

5  52.9 

18 

146 

19.7 

15  46  39 

3  54.9 

9.79 

56 

5  52.4 

28 

156 

22.2 

15    7  29 

3  55.0 

9.79 

58 

5  51.8 

Sept.     7 

164 

25.1 

14  28  18 

-3  55.2 

-9.80+ 

60 

+5  51.3- 

17 

171 

28.4 

13  49    6 

3  55.3 

9.80 

62 

5  50.6 

27 

176 

31.8 

13    9  52 

3  55.4 

9.81 

64 

5  49.8 

Oct.       7 

180 

35.5 

12  30  37 

3  55.6 

9.82 

66 

5  49.0 

17 

183 

39.2 

11  51  20 

3  55.8 

9.82 

68 

5  47.9 

27 

183 

43.0 

11  12    2 

-3  55.9 

-9.83+ 

70 

+5  46.7- 

Nov.      6 

182 

46.7 

10  32  42 

3  56.1 

9.84 

16 

179 

50.2 

9  53  20 

3  56.3 

9.85 

26 

175 

53.4 

9  13  56 

3  56.5 

9.85 

Dec.      6 

168 

56.3 

8  34  31 

3  56.6 

9.86 

16 

161 

58.8 

7  55    4 

-3  56.8 

-9.86+ 

26 

152 

60.8 

7  15  36 

-3  56.9 

-9A7+ 

i 

\ 

\ 
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LOCAL  ASTRONOUICAL  MEAN  TDCE  OF  SUNRISE,  UERIDIAN  OF  GREENWICH,  ins. 
To  obUin  dvil  time,  rabtntct  12  hoan,  maik  the  lenilt  A.  M.,  tad  ftdd  one  to  the  day. 
To  obtain  the  ituidftrd  the  load  time  by  the  nomber  d 

^^3iaw«rtof  decreue  the  load  time  by  the  number 


TABLE  VIII. 


705 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 


XvLat. 
Dato/V 

0** 

+10** 

+20^ 

+30*» 

+35*» 

+40** 

+45*» 

+50° 

+52^ 

+54^ 

+56* 

+58*' 

+60«» 

h  m 

h  m 

h  m 

h  m 

b  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Jan.  1 

6  7 

5  50 

5  32 

5  11 

4  59 

4  45 

4  28 

4  8 

3  58 

3  48 

3  35 

3  21 

3  4 

2 

6  8 

5  51 

5  32 

5  12 

5  0 

4  46 

4  29 

4  9 

3  59 

3  49 

3  36 

3  22 

3  5 

3 

6  8 

5  51 

5  33 

5  12 

5  0 

4  46 

4  30 

4  10 

4  0 

3  50 

3  38 

3  24 

3  7 

4 

6  8 

5  51 

5  34 

5  13 

5  1 

4  47 

4  31 

4  11 

4  2 

3  51 

3  39 

3  25 

3  8 

5 

6  9 

5  52 

5  34 

5  14 

5  2 

4  48 

4  32 

4  12 

4  3 

3  52 

3  40 

3  26 

3  10 

6 

6  9 

5  53 

5  35 

5  14 

5  3 

4  49 

4  33 

4  13 

4  4 

3  54 

3  42 

328 

3  12 

7 

6  10 

5  53 

5  36 

5  15 

5  4 

4  50 

4  34 

4  14 

4  5 

3  55 

3  43 

3  30 

3  14 

8 

6  10 

5  54 

5  36 

5  16 

5  4 

4  51 

4  35 

4  16 

4  7 

3  56 

3  45 

3  31 

3  15 

9 

6  11 

5  54 

5  37 

5  17 

5  5 

4  52 

4  36 

4  17 

4  8 

3  58 

3  46 

3  33 

3  17 

10 

6  11 

5  55 

5  38 

5  18 

5  6 

453 

438 

4  18 

4  9 

3  59 

3  48 

835 

3  19 

11 

6  12 

5  55 

5  38 

5  18 

5  7 

4  54 

4  39 

4  20 

4  11 

4  1 

3  50 

3  36 

3  21 

12 

6  12 

5  56 

5  39 

5  19 

5  8 

4  55 

4  40 

4  21 

4  12 

4  2 

3  51 

3  38 

3  23 

13 

6  12 

5  56 

5  39 

5  20 

5  9 

4  56 

4  41 

4  22 

4  14 

4  4 

3  53 

3  40 

3  26 

14 

6  13 

5  57 

5  40 

5  21 

5  10 

4  57 

4  42 

4  24 

4  15 

4  6 

3  55 

342 

328 

15 

6  13 

5  57 

5  41 

5  22 

5  11 

4  58 

4  43 

4  25 

4  17 

4  7 

8  56 

3  44 

380 

16 

6  13 

5  58 

5  41 

5  23 

5  12 

4  59 

4  45 

4  27 

4  18 

4  9 

3  58 

346 

3  32 

17 

6  14 

5  58 

542 

5  24 

5  13 

5  0 

4  46 

4  28 

4  20 

4  11 

4  0 

3  48 

3  34 

18 

6  14 

5  59 

5  43 

5  24 

5  14 

5  2 

4  47 

430 

4  22 

4  12 

4  2 

8  50 

3  37 

19 

6  14 

5  59 

543 

5  25 

5  15 

5  3 

4  49 

4  31 

4  23 

4  14 

4  4 

3  52 

3  39 

20 

6  14 

6  0 

5  44 

5  26 

5  16 

5  4 

4  50 

4  33 

4  25 

4  16 

4  6 

3  55 

3  41 

21 

6  15 

6  0 

5  45 

5  27 

5  17 

5  5 

4  51 

4  34 

4  26 

4  18 

4  8 

8  57 

344 

22 

6  15 

6  1 

5  45 

5  28 

5  18 

5  6 
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5  24 
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4  55 

4  49 
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434 

4  25 

7 

6  18 
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5  55 
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5  34 
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4  57 

4  51 

444 
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4  28 

8 
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5  16 

5  5 

4  59 

453 

4  46 
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9 

6  18 

6  7 

5  56 
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4  49 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OP  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  houra,  mark  the  result  A.M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  simrise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OP  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  ajstronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minntes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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5  43 

5  40 
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6  4 

6  2 

6  0 

5  58 
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6  51 

6  49 

5  47 

11 
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6  8 

6  5 

6  3 

6  1 
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5  57 
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5  59 
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LOCAL  ASTRONOIUCAL  MEAN  TIME  OF  SUNRISE,  MERIDUN  OF  GREENWICH,  1911. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtuD  civil  time,  write  P.  M.  after  the  astronomical  time. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  id  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 


DtteN. 

0° 

+10*» 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58° 

+60° 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

Mav  17 

17  53 

17  38 

17  23 

17  5 

16  55 

16  43 

16  29 

1611 

16  3 

15  54 

15  44 

15  32 

1518 

•  18 

17  53 

17  38 

17  23 

17  5 

16  54 

16  42 

16  28 

1610 

16  2 

15  52 

15  42 

15  30 

1516 

19 

17  53 

17  38 

17  22 

17  4 

16  54 

16  41 

16  27 

16  9 

16  0 

15  51 

15  40 

15  28 

1513 

20 

17  53 

17  38 

17  22 

17  4 

16  53 

16  40 

16  26 

16  8 

15  59 

15  49 

15  38 

15  26 

1511 

21 

17  53 

17  38 

17  22 

17  3 

16  52 

16  40 

16  25 

16  6 

15  58 

15  48 

15  37 

15  24 

15  9 

22 

17  53 

17  38 

17  22 

17  3 

16  52 

16  39 

16  24 

16  5 

15  56 

15  46 

15  35 

15  22 

15  7 

23 

17  53 

17  38 

17  21 

17  2 

16  51  16  38 

16  23 

16  4 

15  55 

15  45 

15  S4 

15  20 

15  5 

24 

17  53 

17  38 

17  21 

17  2 

16  50 

16  38 

16  22 

16  8 

15  54 

15  44 

15  32 

1519 

15  3 

25 

17  53 

17  38 

17  21 

17  1 

16  50 

16  37 

16  21 

16  2 

15  53 

15  42 

15  31 

1517 

15  1 

26 

17  53 

17  38 

17  21 

17  1 

16  50 

16  36 

16  20 

16  1 

15  52 

15  41 

15  29 

15  15 

14  59 

27 

17  53 

17  38 

17  20 

17  1 

16  49 

16  36 

16  20 

16  0 

15  51 

15  40 

15  28 

1514 

14  57 

28 

17  54 

17  38 

17  20 

17  0  16  49 

16  35 

1619 

15  59 

15  50 

15  39 

15  27 

1512 

14  56 

29 

17  54 

17  38 

17  20 

17  0 

16  48 

16  35 

1618 

15  58 

15  49 

15  38 

15  25 

1511 

14  54 

30 

17  54 

17  38 

17  20 

17  0 

16  48 

16  34 

16  18 

15  57 

15  48 

15  37 

15  24 

1510 

14  52 

31 

17  54 

17  38 

17  20 

16  59 

16  47 

16  34 

1617 

15  56 

15  47 

15  36 

15  23 

15  8 

14  50 

June  1 

17  54 

17  38 

17  20 

16  59 

16  47 

16  33 

1616 

15  56 

15  46 

15  35 

15  22 

15  7 

1449 

2 

17  54 

17  38 

17  20 

16  59 

16  47 

16  33 

1616 

15  55 

15  45 

15  34 

15  21 

15  6 

14  48 

3 

17  64 

17  38 

17  20 

16  59 

16  46 

16  32 

1616 

15  54 

15  44 

15  33 

15  20 

15  5 

14  46 

4 

17  54 

17  38 

17  20 

16  59 

16  46 

16  32 

16  15 

15  54 

15  44 

15  32 

1519 

15  4 

14  45 

6 

17  55 

17  38 

17  20 

16  58 

16  46 

16  32 

1615 

15  53 

15  43 

15  31 

1518 

15  3 

14  44 

6 

17  55 

17  38 

17  20 

16  58 

16  46 

16  31 

1614 

15  53 

15  42 

15  31 

1517 

15  2 

14  43 

7 

17  55 

17  38  1  17  20 

16  58 

16  46 

16  31 

16  14 

15  52 

15  42 

15  30 

1516 

15  1 

14  42 

8 

17  55 

17  38 

17  20 

16  58 

16  46 

16  31 

16  14 

15  52 

15  41 

15  30 

1516 

15  0 

14  41 

9 

17  55 

17  38 

17  20 

16  58 

16  45 

16  31 

16  13 

15  51 

15  41 

15  29 

1515 

14  59 

14  40 

10 

17  56 

17  38 

17  20 

16  58 

16  45 

16  31 

16  13 

15  51 

15  40 

15  28 

1515 

14  58 

14  39 

11 

17  56 

17  38 

17  20 

16  58 

16  45 

16  30 

16  13 

15  51 

15  40 

15  28 

1514 

14  58 

14  3S 

12 

17  56 

17  39 

17  20 

16  58 

16  45 

16  30 

16  13 

15  50 

15  40 

15  28 

1514 

14  57 

14  37 

13 

17  56 

17  39 

17  20 

16  58 

16  45 

16  30 

16  12 

15  50 

15  40 

15  27 

1513 

14  57 

14  37 

14 

17  56 

17  39 

17  20 

16  58 

16  45 

16  30 

16  12 

15  50 

15  39 

15  27 

1513 

14  56 

14  36 

15 

17  56 

17  39 

17  20 

16  58 

16  45 

16  30 

16  12 

15  50 

15  39 

15  27 

1513 

14  56 

14  36 

16 

17  57 

17  39 

17  20 

16  58 

16  45 

16  30 

1612 

15  50 

15  39 

15  27 

1513 

14  56 

14  36 

17 

17  57 

17  40 

17  20 

16  59 

16  45 

16  30 

1612 

15  50 

15  39 

15  27 

1512 

14  56 

14  35 

18 

17  57 

17  40 

17  21 

16  59 

16  46 

16  30 

16  13 

15  50 

15  39 

15  27 

1512 

14  56 

14  35 

19 

17  57 

17  40 

17  21 

16  59 

16  46 

16  31 

16  13 

15  50 

15  39 

15  27 

1512 

14  56 

14  35 

20 

17  58 

17  40 

17  21 

16  59 

16  46 

16  31 

1613 

15  50 

15  39 

15  27 

1513 

14  56 

14  35 

21 

17  58 

17  40 

17  21 

16  59 

16  46 

16  31 

16  13 

15  50 

15  39 

15  27 

1513 

14  56 

14  35 

22 

17  58 

17  40 

17  22 

16  59 

16  46 

16  31 

16  13 

15  51 

15  40 

15  27 

1513 

14  56 

14  36 

23 

17  58 

17  41 

17  22 

17  0 

16  46 

16  31 

16  13 

15  51 

15  40 

15  28 

1513 

14  56 

14  36 

24 

17  58 

17  41 

17  22 

17  0 

16  47 

16  32 

16  14 

15  51 

15  40 

15  28 

1514 

14  57 

14  36 

25 

17  59 

17  41 

17  22 

17  0 

16  47 

16  32 

1614 

15  52 

15  41 

15  28 

1^14 

14  57 

14  87 

26 

17  59 

17  41 

17  22 

17  0 

16  48 

16  32 

16  14 

15  52 

15  41 

15  29 

1515 

14  58 

14  38 

27 

17  59 

17  42 

17  23 

17  1 

16  48 

16  33 

16  15 

15  52 

15  42 

15  29 

1515 

14  58 

14  38 

28 

17  59 

17  42 

17  23 

17  1 

16  48 

16  33 

1615 

15  53 

15  42 

15  30 

1516 

14  59 

14  39 

29 

18  0 

17  42 

17  23 

17  1 

16  48 

16  34 

1616 

15  53 

15  43 

15  30 

1516 

15  0 

14  40 

30 

18  0 

17  42 

17  24 

17  2 

16  49 

16  34 

1616 

15  54 

15  43 

15  31 

1517 

15  1 

14  41 

July  1 

18  0 

17  43 

17  24 

17  2 

16  49 

16  34 

1617 

15  55 

15  44 

15  32 

1518 

15  2 

14  42 

2 

18  0 

17  43 

17  24 

17  2 

16  50 

16  35 

1617 

15  55 

15  45 

15  33 

1519 

15  8 

14  43 

TABLE  VIII. 


711 


)CAL  ASTRONOMICAL  MEAN  TIME  OP  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard. time  at  any  station,  increase  the  local  time  by  the  number  of 
mutes  the  station  is  west  df  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
minutes  the  station  is  east  of  the  standard  meridian. 

For  sxmset  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OP  GREENWICH,  1911 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  d 
minutes  the  station  ia  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  numbs 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDLA.N  OF  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  houra,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1919. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  720. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDLA.N  OP  GREENWICH,  1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  720. 
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718  TABLE  VIII. 

LOCAL  ASTRONOMICAL  MEAN  TIME  OP  SUNRISE,  MERIDIAN  OF  GREENWICH,  1919. 
To  obtain  civil  time,  mibliAct  12  houn,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
To  obtain  the  standard  time  at  any  the  local  time  by  the  number  cf 

ia  west  ol        '1S^^M  median,  or  decreaae  the  local  time  by  the  numbn 
of  S^  ia  east  meridian. 

XiSfYf&i.  720. 


TABLE  VIII.  719 

LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OP  GREENWICH,  1S]9. 

To  obtain  civil  time,  writ«  P.  M.  after  the  aatiooomical  time. 

To  obtain  the  Btutdard  time  at  any  tlie  local  time  by  the  number  of 

is  west  of        l.'^.'ii^'^  decreaso  the  local  time  by  the  number 

of  minutes  the  station  is  east  meridijui. 

For  sunset  in  southero  ^j^  720. 
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TABLE  X. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  aatronomical  time  if  it  Ib  lesB  than  twelve  houn; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  dvil  time,  write  P.  M.  after  the  astronomical  time  if  it  ia  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  aatronomical  time  if  it  ia  kn  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOGAL  ASTRONOIOGAL  MBAN  TIME  OF  MOONSET,  MERIDUN  OF  QREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDLIN  OF  GREENWICH, 

1919. 

To  obtain  dvil  time,  write  P.  M.  after  the  astronomical  time  if  it  10  kn  than  twelve  hours; 
if  greater  than  twelve  houn,  subtract  twelve  hours  from  it,  mark  the  resalt  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  ICEAN  TIME  OF  MOONSET,  MERIDUN  OF  GREENWICH, 

1919. 

To  dbtttn  civil  time,  write  P.  M.  after  the  aBtronomic&l  time  if  it  is  less  than  twelve  houn; 
if  greater  than  twelve  hofon,  sabtract  twelve  hourB  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  701. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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For  other  longitudes  and  for  southon  latitudes  see  page  738. 
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X)GAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1919. 


To  obtein  dvil  time,  write  P.  M.  after  the  aatronomical  time  if  it  ia  lees  than  twelve  hours; 
I  greater  than  twelve  hofue,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
0  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  M00NRI8E,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  dvil  time,  write  P.  M.  after  the  astronomical  time  if  it  ia  leas  than  twelve  hours; 
if  greater  than  twelve  hourB,  subtract  twelve  houn  from  it,  mark  the  result  A.  M.,  and  add  od6 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  ia  lees  than  twelve  hours; 
if  greater  than  twelve  houxs,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  M00NRI8E,  MERIDIAN  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  aBtionoinical  time  if  it  ifl  hem  than  twelve  houn; 
if  greotor  than  twelve  hoiin,  subtnct  twelve  houn  from  it,  marie  the  result  A.  M«y  wmd  add  ooe 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  A8TBON0MIGAL  MEAN  TIME  OF  MOONSET,  MERIDUN  OF  GREENWICH, 

1919. 

To  obtain  dvil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOinCAL  MEAN  TIME  OF  MOONRISE,  MERmiA^N  OF  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  houn; 
if  greater  than  twelve  hoiUB,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH. 

1919. 

To  obtain  civU  time,  write  P.  M.  after  the  aBtronomical  time  if  it  is  leas  than  twdve  houn; 
if  greater  than  twelve  hours,  eabtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 

to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDUN  OP  GREENWICH, 

1919. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  704. 

For  other  longitudes  and  for  southern  latitudes  see  page  738. 
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738  M00NBI8E  AND  MOONSET,  1919. 

FOR  NORTHERN  STATIONS  NOT  ON  THE  MERIDIAN  OF  GREENWICH,  AND  FOR 

SOUTHERN  STATIONS. 

Fat  northern  ttaliom  not  on  the  meridian  of  Greenwich. — For  loDgitudes  twelve  hours  or  lea 
west  from  Greenwich  obtain  the  data  for  the  given  latitude  from  Table  X  for  the  given  date  and 
for  the  date  following;  for  longitudes  twelve  hours  or  less  east  from  Greenwich  obtain  the  data  for 
the  given  latitude  from  Table  X  for  the  given  date  and  for  the  date  preceding.  Subtract  the  time 
on  the  earlier  date  from  the  time  on  the  later  and  multiply  the  difference  by  the  twenty-fourth 
part  of  the  longitude  in  hours  and  decimals  of  an  hour,  positive  if  west,  negative  if  east.  Apply 
the  product  as  a  correction  to  the  time  on  the  given  date. 

For  southern  etatione, — ^The  instant  of  moonrise  or  moonset  for  any  station  south  of  the  equator 
is  that  of  moonset  or  moonrise,  respectively,  at  a  place  of  the  same  latitude  north  of  the  equator 
whose  longitude  is  twelve  hours  different  from  that  at  the  southern  station. 

If  the  southern  station  be  twelve  hours  or  less  west  from  Greenwich,  and  the  phenomenon  at 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  will  be  the  same 
at  the  southern  and  northern  stations.  If,  however,  the  phenomenon  at  the  southern  station 
occius  between  midnight  and  noon,  the  local  astronomical  day  at  the  northern  station  will  be  one 
day  later  than  at  the  southern. 

If  the  southern  station  be  twelve  hours  or  less  east  from  Greenwich,  and  the  phenomenon  at 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  at  the  northern  station 
will  be  one  less  than  at  the  southern  station.  If,  however,  the  phenomenon  occurs  between  mid- 
night and  noon,  the  local  astronomical  day  will  be  the  same  at  the  two  stations. 

Having  thus  determined  the  true  astronomical  day  at  the  northern  station,  compute  by  the 
rule  for  northern  latitudes.  For  the  desired  local  time  of  moonrise  at  the  southern  station  change 
the  time  of  moonset  at  the  northern  station  twelve  hours.  For  the  desired  local  time  of  moonset 
at  the  southern  station  change  the  time  of  moonrise  at  the  northern  station  twelve  hours. 

Example. — December  20,  1919,  civil  date,  find  the  time  of  moonrise  and  moonset  in  longitude 
4h  431a  ^eet  from  Greenwich  and  in  latitude  33®  3(K  south. 

The  longitude  of  the  northern  station  is  7^.3  east  from  Greenwich  and  its  latitude  is  33^.5  N. 
Upon  inspection  of  Table  X  it  is  seen  that  the  astronomical  day  at  the  southern  station  is  December 
19  for  moonrise  and  December  20  for  moonset,  the  former  phenomenon  occurring  between  mid- 
night and  noon,  the  latter  between  noon  and  midnight.  For  the  northern  station,  in  accordance 
with  the  precepts  given  above,  both  phenomena  are  to  be  computed  for  December  20. 

At  northern  station — 

Moonrise.  Moonset. 

d     h    m  d     h    m 

Table  X,  Lat.  +3S''.5         ....    Dec.  19  17  10  Deo.  19    2  53 

Table  X,  Lat.  +33*'.5         ....             20  18    0  20    3  36 


Difference 50  43 

Product  of  Diff.  by  -—            ...  -15  -13 

Local  astronomical  mean  time  17  45  3  23 

At  southern  station — 

Moonset.  Moonrise. 

Local  astronomical  mean  time  ...  5  45  15  23 

Civil  time Dec.  20    5  45  P.  M.   Dec.  20    3  23  A.  M. 


1  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  of  the 
Sun,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
of  the  Sim  over  the  same  meridian,  and  the  time  of  day'being  the  hour-angle 
of  the  Sun  westward  from  the  meridian.  Owing  to  the  obUquity  of  the  ecliptic 
and  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
of  motion  of  the  Sxm  in  hour-angle  and  the  length  of  the  apparent  solar  day 
are  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
apparent  solar  time,  which  may,  however,  be  determined  by  observations  of 
the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sim,  which  is  supposed  \p  move  imiformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform 
and  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
those  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
but  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
the  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars. 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amoimt  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
Washington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  imit  of  mean  solar  time  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  dajrs  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
cessive transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diurnal 
motion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
of  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
the  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
regulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
determined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  suc- 
cessive transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal 
day  is  shorter  than  the  mean  solar  day  by  3™  56'.555  sidereal  time  or  3™  55* .909 
mean  solar  time,  the  tropical  year  of  365.2422  mean  solar  days  containing 
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366.2422  sidereal  days.  Sidereal  time  and  the  length  of  the  sidereal  day  are 
subject  to  slight  irregularities  on  account  of  small  differences  between  the 
positions  of  the  true  and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox, 
there  is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a 
mean  time  dock,  and  the  former  gains  on  the  latter  S^  56".555  sidereal  time 
per  mean  solar  day,  so  that  at  the  end  of  a  year  it  vrill  have  gained  one  sidereal 
day  and  will  again  agree  with  the  mean  time  clock. 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
counted  from  0  to  12  in  two  series;  the  first  marked  A.  M.,  running  from 
midnight  to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  mid- 
night. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date, 
the  24  hours  being  counted  from  0  to  24,  running  from  noon  of  one  day  to 
noon  of  the  next  following  day.  Astronomical  time  as  well  as  civil  time  may 
be  either  apparent  or  mean.  Astronomical  time  only  is  used  throughout  this 
volume. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore 
the  first  half  of  the  civil  day  coincides  with  the  last  half  of  the  preceding 
astronomical  day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half 
of  the  astronomical  day  of  the  same  date.     Hence  we  have  the  following  rules: 

To  convert  Civil  Time  into  Astronomical  Tim^, — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.  Thus,  January  9,  2  o'clock, 
A.  M.,  civil  time,  is  January  8,  14**,  astronomical  time;  and  January  9,  2 
o'clock,  P.  M.,  civil  time,  is  January  9,  2**,  astronomical  time. 

To  convert  Astronomical  Time  into  Civil  Time. — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  convert  Solar  or  Sidereal  Time  of  any  meridian  B  to  thai  of  another 
median  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which  at  any  fixed  observatory  is  obtained  by 
applying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usually  taken 
from  the  mean  time  chronometer  set  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginning  of  the 
astronomical  day. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-17  contain  for  Greenwich  mean  noon  of  each  day  the  Sun^s 
Apparent  Right  Ascension,  Apparent  Declination,  Semidiameter,  Horizontal 
Parallax,  True  Longittcde,  and  Latitude,  They  also  contain  the  Logarithm  of 
the  Radius  Vector  of  the  Earthy  the  Precession  in  Longitude,  the  Nutation  in 
Longitude,  the  Aherration,  the  True  Ohliquity,  the  Equation  of  Time,  the  Sidereal 
Time  or  Right  Ascension  of  iff  an  Sun,  and  the  Mean  Time  of  Sidereal  Noon, 
Adjoining  columns  contain,  for  each  Greenwich  mean  noon,  the  Variation  per 
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E(mr  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 
of  motion.  By  multiplying  any  one  of  those  variations  by  the  hours  and 
parts  of  an  hour  from  Greenwich  mean  noon  and  adding  the  product  alge- 
braically to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 
value  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.  If 
great  exactness  is  desired,  the  value  of  the  hourly  variation  is  found  for  the 
time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 
time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 
mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 
tive sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sun's  Apparent  Right  Ascension  and  Dedinatum  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sim.    The  Sun's  True  Longitude  is  the  true  geometric  longitude  not  cor- 
rected for  aberration;  it  is  referred  to  the  true  equinox. 
.     The  Sim's  Latitude  is  referred  to  the  ecUptic  of  the  date. 

The  Sun's  Dedination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  hmb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  Parallax  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

The  Precession  in  Longitude  is  the  quantity  to  be  apphed  to  the  longitude 
of  the  Sun  referred  to  the  moan  equinox  of  the  beginning  of  the  BesseUan 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280°,  in 
order  to  refer  it  to  the  mean  equinox  of  date. 

The  Nutation  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
of  a  body  referred  to  the  mean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  Obliquity  is  the  incUnation  of  the  Earth's  equator  to  the  ecliptic, 
short-period  terms  being  neglected. 

The  corrections  to  the  values  of  the  nutation  and  the  obUquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equation  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction  to  be  appUed  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation,  +  9*.8565 ;  or  by  Table 
III,  page  687  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  useful  in  converting  mean  time  to  sidereal  time.  We  first  fiis^L^kiis^ 
Greenwich  mean  time,  then  the  right  ascension  oi  tVkfe  Tafc%sl^^a^Vs^  '<h^^x»*'^cKifc 
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and  this  being  added  to  the  local  astronomical  mean  time,  i.  e.,  the  hour  angle 
of  the  mean  Sun,  will  give  the  hour  angle  of  the  vernal  equinox,  or  the  sidereal 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is 
also  used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced 
value  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  past  noon, 
and  that  is  converted  into  the  required  mean  time  by  subtracting  from  it  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken 
from  Table  II,  page  684  of  this  volume.  If  the  sidereal  interval  is  less  than 
S'"  56*.555,  there  are  two  mean  times  corresponding  to  the  given  sidereal  time^ 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minutes  before 
the  following  noon,  the  mean-time  interval  between  these  two  mean  times 
being  23^  56°^  4".09.  The  mean  time,  approximately  known,  will  always  show 
which  one  is  to  be  taken.  Instead  of  using  Table  II  the  reduction  of  a  sidereal 
to  a  mean-time  interval  may  be  found  by  multiplying  —  9'.8296  by  the  hours 
and  parts  of  an  hour  of  the  sidereal  interval. 

The  Mean  Time  of  Sidereal  Noon  is  the  niunber  of  hours,  minutes,  and 
seconds  after  Greenwich  mean  noon  when  the  vernal  equinox  passes  the 
meridian  of  Greenwich;  it  may  be  reduced  to  any  other  meridian  by  using 
the  hourly  variation,  —  9*.8296,  to  effect  the  necessary  interpolation,  or  the 
reduction  may  be  taken  directly  from  Table  II.  In  the  same  way  the  reduc- 
tion may  be  made  to  any  Greenwich  sidereal  time,  and  the  result  will  then 
represent  24^—  Right  Ascension  of  the  Mean  Sun.  This  colmnn  may  be  con- 
veniently used  for  converting  sidereal  to  mean  time,  or — ^which  is  the  same 
problem — ^f  or  finding  the  time  of  meridian  passage  of  a  star  whose  right  ascen- 
sion is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidereal  noon, 
the  mean  time  equivalent  of  the  given  sidereal  time. 

As  examples  of  the  use  of  pages  2-17: 

1.  Let  the  Sun's  decUnation  be  required  for  April  14, 1919,  2^  5°*  20»,  P.  M., 
at  a  place  whose  longitude  is  58°  20',  or  3**  53"*  20*  west  from  Greenwich: 

h   m     « 
Local  mean  time April  14,        2    5  20 

Longitude  from  Greenwich  (additive) 3  53  20 

Greenwich  mean  time April  14,        5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that 
this  moment  is  S^'.OTS  after  Greenwich  mean  noon  on  April  14,  or  18*^.022 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declination  per 
hour  is: 


r> 


At  Greenwich  mean  noon,  April  14 +54.28 

At  Greenwich  mean  noon,  April  15 +53.89 

Difference  for  one  day —  0.89 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  variation 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  observation: 
that  is,  for  3  hours  after  Greenwich  noon  of  the  14th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follo¥r8: 
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Variation  at  Greenwich  mean  noon,  April  14 

Change  in  0.125  of  a  day  -(K^39x0.125 


Variation  at  3  hours  after  noon 


+54.28 

-  0.05 

+54.23 

• 

»     II 

+9 

7  29.6 

+ 

5  24.2 

+9  12  53.8 

Declination  at  Greenwich  noon,  April  14        .        .        . 
Change  in  5.978  hours  +54^^23x5.978 

Sun's  declination  at  time  of  observation 

With  equal  facility  the  computation  might  have  been  made  backward  from 
the  succeeding  noon.  Thus  in  the  example  just  given  the  time  is  18''.022  before 
Greenwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
hourly  motion  for  the  middle  of  the  interval  is  +  54".04.    Then  we  iBnd: 


II 


Declination  at  Greenwich  noon,  April  15  +9  29    7.7 

Change  in -18.022  hours  .     +54'^04x -18.022        -    16  13.9 

8un*s  declination  at  time  of  observation  +9  12  53.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
but  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
be  regarded  as  the  more  accurate. 

2.  Let  the  Sim's  right  ascension  and  the  equation  of  time  be  required  for 
July  13,  1919,  10^  3°^  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
85°  15',  or  5**  41"  west  from  Greenwich. 

h   m     s 
Local  astronomical  mean  time     ....       July  12,    22    3  30 

Longitude  from  Greenwich  (additive)  5  41    0 

h 

Greenwich  mean  time July  13,      3  44  30-3.7417 

8x1%^'%  Right  Aseention,  Equation  of  Time. 

Greenwich  noon,  July  13 7  26  41.42  -5  25.21 

Change  in  3.7417  hours  10«.166x3.7417         +38.04  -0-.310x3.7417  -      1.16 

7  27  19.46  -5  26.37 

In  this  case  the  hourly  yariations  interpolated  to  half  the  interval,  or 
1**.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h  m      8 
Sidereal  time  at  Greenwich  mean  noon,  July  13  ...         7  21  16.21 

Reduction  for  3»»  44»  30«  from  Table  III,  or  9». 8565x3.7417  +  86.88 

Add  the  local  astronomical  mean  time 22    3  30.00 


The  required  sidereal  time  (rejecting  24^) 5  25  23.00 

4.  On  July  13, 1919,  A.  M.,  at  a  place  whose  longitude  is  85^  16'  W.,  sup- 
pose the  sidereal  time  to  be  5**  25"^  23*.09  and  that  the  corresponding  mean 
time  is  required. 
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The  astronomical  day  is  July  12;  the  longitude  in  time,  +5**  41"  ()•,  or 
+  5^6833. 

First  solution. 

h    m      s 
Sidereal  time  at  Greenwich  mean  noon  July  12,      7  17  19.65 

Reduction  for  5^  41»  0>  from  Table  111,  or  9". 8565x5.6833    .  +56.02 

The  sidereal  time  at  local  mean  noon,  July  12      .        .        . 
The  given  sidereal  time  (+24^,  if  necessary  for  the  following 
subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 

Reduction  for  22'*  7«  7V42  from  Table  II,  or  -9*.8296x22.1187 

The  required  astronomical  mean  time  .  July  12,    22    3  30.00 

Second  solution. 

h   m      8 
Mean  time  at  Greenwich  sidereal  noon  .       July  12,    16  39  56.08 

Reduction  for  longitude  from  Table  II,  or  -9*.8296x5.6833     .  -55.86 


7  18  15.67 
29  25  23.09 

22  7  7.42- 
-3  37.42 

.22^.1187 

Mean  time  of  preceding  local  sidereal  noon  July  12,     16  39    0.22 

Add  the  given  sidereal  time 5  25  23.09 

Reduction  for  5»»25"»  23" .09  from  Table  II,  or  -9«. 8296x5.4231  -53.31 

The  required  astronomical  mean  time  .  July  12,    22    3  30.00 

If  there  is  any  doubt  about  the  mean  time  of  the  preceding  local  sidereal 
noon,  the  first  solution  is  to  be  preferred. 

Pages  18-25  contain  the  rectangular  coordinates  of  the  Sun,  referred  to 
the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  as 
the  plane  and  point  of  reference.  Each  coordinate  is  given  for  every  Green- 
wich mean  noon  and  midnight.  The  columns  Rcduc.  to  Mean  E^x  of  1919.0 
give  the  corrections  to  be  applied  to  the  coordinates  for  noon  in  order  to  obtain 
the  corresponding  coordinates  referred  to  the  mean  equator  and  equinox  of  the 
beginning  of  the  Besselian  fictitious  year. 

Pages  26-117  contain  Ths  Moon^s  Right  Ascension  and  Dedinaiion  for 
each  day  and  hour  of  Greenwich  mean  time,  referred  to  the  true  equator  and 
eqiiinox.  They  are  accompanied  by  colunms  of  Variations  per  ARnutey  by 
means  of  which  interpolation  may  be  conveniently  made  to  any  moment  of 
Greenwich  mean  time.  The  right  ascension  or  declination  is  taken  out  for 
the  given  day  and  hour  of  Greenwich  mean  time;  the  Var.  per  Min.  is  multi- 
plied by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the 
product  is  added  numerically  in  case  of  the  right  ascension  and  algebraically 
in  case  of  the  declination. 

Thus,  suppose  the  Moon^s  right  ascension  and  declination  are  required 
for  January  25,  1919,  10**  10™  30*,  astronomical  mean  time  at  Greenwich: 

Right  Ascension.  Declination. 

h    m       8  •      ,        n 

January  25, 10»» 15  23  37.37  -20  14  44.3 

Change  in  10.5  minutes         .        2«.0994xl0.5  22.04  -y^016xl0.6  -52.7 


January  25,  10»»  10»  30-  .        .  15  23  59.41  -20  16  37.0 

For  the  sake  of  precision  the  differences  here  employed  have  been  inte^ 
polated  for  5°.2  =  0*».09. 

Page  117  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moons 
Apogee  Bud  Perigee y  or  greatest  andleocat  d^a\)%xic«j&  Itotcgl  t\\A  Earth. 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 
Moon*8  Longitude  and  Latitude  referred  to  the  true  equinox  and  the  ecliptic, 
its  Semidiameter,  and  its  Equatorial  Horizontal  Parallax.  The  column  adjoining 
that  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per  hour, 
by  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time  in 
the  manner  shown  in  the  preceding  examples.  When  allowing  for  change  in 
the  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 
is  here  12  hours  instead  of  24.  The  quantity  thus  obtained  is  the  equatorial 
horizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 
correction  for  the  latitude  of  the  place  must  be  appUed.  The  reduction  of 
the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.2725  (see  page  xi),  or  by  simply  computing 
the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  March 
10,  1919,  7^,  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
semidiameters  at  noon  and  midnight  of  March  10  is  4t'\8;  then, 

12h:7h.4//g.2/^8 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because 
the  semidiameter  is  decreasing.  The  Moon's  semidiameter  for  March  10,  7^,  is 
therefore  15'  43".9. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon^s  Age,  or  the  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon^s 
Transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
Variation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hoiur 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heliocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
Apparent  Declination  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Loga- 
rithm- of  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  Parallax,  and,  to  tenths  of  a  minute,  the  time 
of  Transit  Meridian  of  Greentoich.  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it 
is  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
eris positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
.  as  that  already  given  for  the  Sun.  The  local  mean  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  found  by  dividing  the  proper  daily  difference 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
place  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
proper  sign  to  the  time  of  Greenwich  transit. 

The  heliocentric  ephemeris  gives  the  Heliocentric  Longitude^  Mean  Eqittitwckt 
of  Date;  the  Heliocentric  Latitude;  and  tlie  Loganflvm,  of  "RoAKma  N<*^*ftt\  ^^"^ 
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their  respective  Variations  per  Day.  The  heliocentric  longitude  may  be  referred 
to  the  true  equinox  by  applying  nutation.  The  variations  are  given  for  the 
instant  of  Greenwich  mean  noon.  The  colunm  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the 
longitude  measured  along  the  orbit  of  the  planet.  This  orbit  longitude  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance 
from  the  node  to  the  planet.  The  heliocentric  latitude  is  referred  to  the  ecliptic 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance 
of  the  center  of  the  planet  from  that  of  the  Sun. 

PART  //.—THE    EPHEMERIS    FOR    THE    MERIDIAN    OF  WASH- 
INGTON. 

Pages  200-201  contain  formuke  for  reducing  mean  positions  of  stars  to 
apparent  positions,  including  expressions  for  the  Besselian  star-nimibers  and 
star-constants,  and  for  the  independent  star-niunbers;  the  whole  based  upon 
the  constants  of  the  Paris  Conference  of  May,  1896,  and  expressed  in  the 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Besselian  Star^ Numbers,  A,  By 
C,  D,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  included. 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of 
the  Bessehan  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  which 
the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  suffice; 
but  where  extreme  accuracy  is  desired  the  logarithms  of  A,  C,  and  D  are  some- 
times needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the  first 
colimm  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time 
for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  Besselian  star-nimibers: 

Computation  of  the  apparent  place  of  t  Aquilx,  May  26,  1919,  for  the  upper  tramit  at  Wtukingtoik 

log  a  0.5165  log  6  7.2458  n  logc  8.0452  log(/  8.8235 n 

log^  9.8375  log£  0.6351  log  C  0.9002  n  logD  1.2683  n 

loga^  0.5178  log  6^  9.9940  logc"  9.4341  \ogd'  8.4164  n 

log  .ia  0.3540  log  Bb  7.8809  n  log  Cc  8.9454  n  log  Dd  0.0918 

log -4a'    0.3553         log  By    0.6291  log  Cc'    0.3343  n        logJW    9.6847 

h     m        8  •     ,        „ 

Mean  Place,  1919.0                            a^  18    37    50.390  8^  -9    7    52.09 

Aa  +2.259  Aaf  +2.27 

Bb  -0.008  By  +4.26 

Cc  -0.088  Cc^  -2.16 

Dd  +1.235  Dd'  +0.48 

E  +0.002  Tfx'  0.00 

TM  +0.001 


Apparent  Place,  May  26,  a       18    37    53.791  3       -9    7    47.24 

Pages  206-213  contain  the  Independent  Star-NumberSf  which  can  frequently 

be  advantageously  used  instead  of  the  Besselian  Star-Numbers.    The  terms  of 

short  period  have  been  included.    These  quantities  are  connected  with  those 

of  Bessel  by  the  relations  given  on  pag^  "200  ^  ^bich  also  contains  the  formula 
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and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use 
the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants, 
a,  6,  c,  d,  a',  b',  c',  d',  while  the  independent  star-numbers  render  it  possible  to 
detenoine  the  apparent  place  of  a  star  without  computing  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives  the  fraction  of 
a  year,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  independent  star-niunbers : 

Computation  of  the  apparent  place  of  2  Aqailx^  May  26y  1910yfor  the  vpper  transit  at  Washington. 


h     m 

G- 

1     9.6 

Oo- 

18  37.8 

-ff- 

13  32.7 

G+a,- 


-  9        7.0 
19h  47m  4 

8       10.5 


logiV  8.8239 

\ogg  1.1598 

logsin(G+aJ  9.9505  n 

log  ton  5o  9.2061  n 

log  (g)  9.1403 


log  g  1.1598 

logcoB(0+ao)  ^-6548 
log  (/)  0.8146 


log! 

0.5374  n 

log  C08  a^ 

9.9945 

logW 

0.5319  n 

log  T»y  8.8239 

log  h  1.3049 

log8in(F+ao)  9.9254 

log  sec  do  0.0055 

log  (h)  0.0597 


a 

18  37  53.792 

log  li                   1.3049 

«. 

-  9    7  62.09 

logcoe(^+ao)  9.7317  n 

(/) 

+6.53 

log  8in  Jo            9.2006  n 

(AO 

+1.73 

log  (V)               0.2372 

(t) 

-3.40 

tm' 

0.00 

«0 

A/' 

(17) 
(h) 


h   m      s 
18  37  50.390 

+2.116 

+0.138 

+1.147 

+0.001 


-97  47.23 


Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  Inde- 
pendent  Star-NumberSf  exclusive  of  all  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
nection with  the  formulae  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  of  Teri'-day  Stars  for  the  beginning 
of  the  Bessehan  fictitious  year.  These  pages  give  also  the  magnitude,  spectral 
type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Circumpolar  Stars,  the  same  data  as  the  imme- 
diately preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern  circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.  The  mean  solar  time  of  transit 
is  given  in  the  column  Washington  Mean  Time,  in  order  that  each  transit  above 
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and  below  the  pole  may  be  readily  identified.  Suppose,  for  example,  that 
the  transit  of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date. 
On  page  232  we  find  that  the  upper  transit  occurs  January  26.2;  the  lower 
transit,  therefore,  occurs  January  26.7.  But  the  lower  transit  of  July  1  pre- 
cedes the  upper  one,  which  occurs  July  1.8.  A  transit  occurring  Tory  nearly 
at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Washington 
Mean  Time. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each 
month  and  the  mean  place  in  right  ascension  and  declination  for  the  beginning 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page. 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  790  stars,  being  all  those  given  in  the  list  of  mean  places 
of  ten-day  stars.  The  Washington  Mean  Time  in  the  left-hand  colimin  of  each 
page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits  may 
be  readily  identified;  and  to  faciUtate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  coimection  with  the  ephemeris  of  each  ten-day  star  there  are  given  at 
the  foot  of  the  page  (1 )  the  seconds  of  the  mean  place  in  both  right  ascension 
and  declination  for  the  beginning  of  the  year,  (2)  the  secant  and  the  tangent 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinations  during  the 
year,  and  (3)  the  coefficients  of  the  short-period  terms  of  the  nutation,  the  use 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Apparent  RigU 
Ascension  and  Declination  of  the  Sun,  the  Equation  of  Tim^,  and  the  VariaHon 
per  Hour  of  these  quantities;  the  Semidiameter  of  the  Sun,  and  the  Sidereal 
Time  of  Semidiameter  Passing  Meridian,  The  last  column  on  each  page  con- 
tains the  Sidereal  Time  of  Mean  Noon. 

The  Equation  of  Time,  Mean-App.  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  Each  number  as  given  is  the 
mean  time  of  transit  of  the  Sim's  center  over  the  meridian  of  Washington 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  Right  Ascension  of  Center,  the  Geocentrie 
Declination  of  Center,  the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  the 
Oeocentric  Semidiameter,  and  the  Equatorial  Horizontdl  Parallax  of  the  Moon, 
and  the  Washington  Mean  Time  at  the  moment  of  each  upper  and  lower 
transit  over  the  meridian  of  Washington. 

The  Variation  per  Hour  of  Longitude  is  the  correction  to  be  applied  in  each 
case  to  the  quantity  in  the  preceding  column  to  obtain  its  value  for  the  time 
of  transit  over  the  meridian  one  hour  west  of  Washington,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over 
the  meridian  of  Washington.  The  quantities  in  the  third  column,  when  cor- 
rected for  another  longitude  by  the  hourly  variations,  give  the  local  mean  time 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  longitude 
any  one  of  the  quantities  imder  consideration  can  be  computed  with  great 
exactness  for  the  moment  of  transit  over  any  meridian  not  more  than  one  hour 
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distant  from  Washington.  To  obtain  the  same  accuracy  for  more  distant 
meridians,  we  may  proceed  as  follows:  Let  F represent  either  the  WcLshington 
Mean  Htm,  the  Right  Ascension  of  Center j  or  the  Geocentric  Dedinatian  of 
Center^  and  let  V  represent  the  corresponding  Variation  per  Hour  of  Longitude. 
Write  down  three  successive  values  of  F,  together  with  the  corresponding 
yahies  of  F,  and  difference  the  latter  as  in  the  following  scheme,  where  the 
middle  values,  Fo  and  Vo,  belong  to  the  culmination  from  which  is  to  be  derived 
the  value  of  Ffor  the  culmination  on  the  meridian  whose  longitude  is  X: — 


Function. 

Var.  per  Hour 
of  Longitude. 

y 

A" 

1: 

of 
of' 

6 

Then,  for  the  culmination  at  the  meridian  X 

where  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
from  Washington  or  from  180°  from  Washington  according  as  the  upper  or 
lower  culmination  is  used  for  the  middle  value  (F©).  Adding  twelve  hours  to 
the  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
upper  transit  at  places  whose  longitude  is  180®  from  Washington. 

The  colimin  Bright  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
are  ilhmiinated.  When  one  limb  is  full  and  the  terminator  is  within  1'^  of 
the  opposite  limb,  both  can  be  well  obseryed,  and  in  such  cases  both  are  indi- 
cated, the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
correction  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
a  footnote. 

Pages  538-553  contain  for  six  of  the  major  planets,  the  geocentric  Appar- 
ent Rigid  Ascension  and  Declination,  the  Horizontal  ParaUax,  SemidiarneUr, 
Sidereal  Time  of  Semidiameter  Passing  Meridian,  and  the  Washington  Mean 
Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to  observe 
over  the  meridian  of  Washington.  The  stoDar  magnitude  at  opposition  for 
Jupiter,  Saturn,  Uranus,  and  Neptime,  respectively,  is  given  at  the  bottom 
of  the  page  containing  the  ephemeris  of  the  planet. 

PART  ///.—PHENOMENA. 

•  This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
jrear,  expressed  in  Greenwich  moan  time,  except  in  the  case  of  the  occultations 
visible  at  Washington,  where  Washington  time  is  used. 

Pages  556-563  contain  all  necessary  data  respecting  the  solar  and  Itmar 
eclipses  which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjxmction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
puted from  the  exact  positions  of  those  bodies  at  the  several  instants  referred 
to.     The  times  and  angles  designated  as  tho  circimistances  of  a  lunar  eclipse 
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remain  the  same  throughout  all  parts  of  the  Earth,  and  require  no  explanation 
beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  geometrical 
diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 :  50. 
The  principal  circumstances  of  each  total  and  annular  ecUpse  of  the  Sun  are 
stated  in  five  lines,  as  follows : — 

The  line  entitled  ''Eclipse  begins"  gives  the  Greenwich  mean  time  at 
which  the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude 
and  longitude  of  the  point  of  contact. 

The  Une  entitled  "Central  ecUpse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  ''Central  ecUpse  at  local  apparent  noon"  gives  the  time 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  he  in  the  same  plane, 
t(^ther  with  the  latitude  and  longitude  of  the  point  where  the  axis  of  the 
shadow  cone  then  cuts  the  Earth's  surface. 

The  lines  entitled  "Central  ecUpse  ends"  and  "ElcUpse  ends"  give,  respec- 
tively, the  times  when  and  the  locaUties  where  these  events  occur,  the  phe- 
nomena being  the  converse  of  those  denoted  by  the  similar  phrases  for  the 
beginning. 

In  the  case  of  partial  solar  ecUpses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively, 
"Central  ecUpse  begins,"  "Central  ecUpse  at  local  apparent  noon,"  and  "Cen- 
tral ecUpse  ends,"  are  replaced  by  a  single  line  entitled  "Greatest  ecUpse,'' 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  where  the 
ecUpse  attains  its  greatest  magnitude.  The  latter  phenomenon  necessarily 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — The  regions  in  which  each  ecUpse  is  visible  are 
shown  upon  the  map  relating  to  it,  from  which  may  be  taken  approximately, 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  ecUpse  and 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  for  each 
hour  of  Greenwich  mean  time,  and  therefore  pass  through  all  places  where  the 
ecUpse  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  beginning 
at  any  place,  we  determine  by  inspection  between  what  pair  of  these  curved 
lines  the  place  is  situated.  The  ecUpse  will  then  begin  between  the  co^ 
responding  hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may 
be  determined  by  dividing  the  hour  in  the  same  proportion  as  the  space  rep- 
resenting it  on  the  map  is  divided  by  the  place  in  question.  This  division 
may  be  made  a  Uttle  more  exact  by  aUowing  for  changes  in  the  spaces  as 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  f  oimd  must 
be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  ecUpse  of 
November  22,  1919,  begins  and  ends  at  the  place  whose  latitude  is  — 10^  anJ 
whose  longitude  is  +  50*^. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curvn 
of  1^  and  2^  and  find  it  to  correspond  to  about  35  minutes  from  the  former, 
thus  giving  for  the  approximate  time  of  beginning  l'^  35™;  for  the  end  i^ 
compare  the  distance  of  the  place  from  the  curves  of  5^^  and  6^  and  find  it  ^ 
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correspond  to  about  13  minutes  from  the  former,  thus  giving  for  the  approxi- 
mate time  of  ending,  5^  13°^;  and  both  of  these  results  are  probably  correct 
to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have — 

Begiiming.  Ending, 

d    h   m  d    h   m 

Greenwich  mean  time  November    22    1  35  22    5  13 

Longitude  west 3  20  3  20 

Local  Mean  Time        ....    November    21  22  15  22    1  53 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
of  the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relative 
to  the  central  line  and  to  the  limit.  On  the  central  line  the  ecUpse  is  annular 
or  total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude 
of  the  ecUpse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the 
limit  divided  by  the  distance  of  the  central  line  from  the  limit,  the  measure- 
ments being  made  upon  a  line  drawn  through  the  place  perpendicularly  to  the 
central  line. 

More  Accurate  Computaiions. — ^A  more  accurate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  smf ace,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
dicular to  the  right  lino  joining  the  centers  of  the  Sun  and  Moon.  This  latter 
line  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundaToental 
plane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Earth's  equator  as  the  axis  of  2,  and  the  center  of  the  Earth  as  th")  origin  of 
coordinates.  The  axis  of  y  is  perpendicular  to  that  of  x,  and  directed  toward 
the  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
terms  of  the  Earth's  equatorial  radius  as  unity.  The  angle  d,  of  which  the 
sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
it  is  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
The  angle  u  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 
sphere. 

The  quantities  l^  and  2,  a<re  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  l^  corresponding  to  the  penumbra,  and  Z,  to  the  umbra.     The 
notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  ; 
I2  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse.  ! 

The  angles /j  and^i,  the  tangents  of  which  are  given,  are  the  angles  which  i 
the  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 
or,  they  are  the  semiangles  of  the  two  cones. 

In  order  to  f  aciUtate  interpolation  to  any  required  moment,  the  logarithms 
of  x\  y\  and  m',  which  are  the  changes  of  2,  y,  and  m,  in  one  minute  of  time, 
are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  ecUpse  from  its  Besselian  elements  is  based 
on  the  fact  that  the  distance  of  the  observer  from  the  axis  of  the  shadow  cones 
is  equal  to  the  radius  of  the  penumbra  at  the  point  of  observation  for  the  begin- 
ning and  ending  of  the  eclipse,  and  is  equal  to  the  radius  of  ih<^  >3S£&s^^  v^K^'^^c.Kk 
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point  of  observation  for  the  beginning  and  ending  of  totality  or  of  the  annular 
phase.    To  find  this  distance  and  radins  in  each  case  we  proceed  as  follows: 

(1 )  The  coordinates  of  the  observer,  f ,  iy,  and  f ,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of 
elements. 

(3)  From  (1)  and  (2)  the  position  and  motion  of  the  observer  relative  to 
the  axis  of  the  shadow  are  foimd. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  funda- 
mental plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  imiform,  we  determine  the  time 
required  for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the 
shadow  equal  to  this  radius. 

The  formulsB  and  directions  for  the  several  steps  in  the  computation  are 
as  follows:— 

(1)  Find  p  cos  ^'  and  p  sin  ^',  which  are  the  geocentric  coordinates  of 
the  station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the 
center  of  the  Earth  and  ^'  the  geocentric  latitude.  These  coordinates  may  be 
computed  from  the  following  table  based  on  the  compression  of  the  Earth 
adopted  at  the  Paris  Conference  of  1911,  1/297,  by  the  formulaa — 

p  COfl  i/^FcOB^ 

,  sin  ^ 
ip  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  CoordinaUi  of  a  Place, 


*p 

\MgF, 

Logo. 

0« 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000 

0.00001 

0.00004 

0.00010 

0.00017 

0.00026  I 

0.00037   J 

0.00048  " 

0.00060  "^ 

0.00073  ^ 

0.00086 

0.00098 

0.00110 

0.00120 

0.00129 

0.00137 

0.00142 

0.00145 

0.0014G 

0.00293 
0.00292  \ 
0.00289 
0.00283   * 
0.00276 
0.00267   • 

0.00266  :: 

0.00245   * 
0.00232  ■* 
0.00220  " 
0.00207  J' 
0,00195 
0.00183  " 
0.00173    . 
0.00164 
0.00156 
0.00151 
0.00148 
0.00146 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  d,  cos  dy  and  /i.  Then,  with  X  for  the  longi* 
tude  west  from  Greenwich,  the  coordinates  of  the  observer  will  be— 

^p  cos  ^  sill  (m-X) 

ir-p  sin  ^  cos  d-p  cos  ^  sin  cf  cos  (m-X)-!Ii— % 

r-p  sin  ^  sin  d-hp  cos  ^  cos  d  cos  (M~M"*fi'*'rs 

and  their  variations  in  one  minute  of  mean  time  will  be — 

{'-[7.63992]  p  cos  •  cos  (m-X) 

i|'-[7.63992]  p  cos  ^  sin  </  sin  (m-X)- [7.63992]  {  sin  <f 

^  is  not  needed. 

(2)  For  the  same  assimied  moment  of  Greenwich  mean  time,  take  from 
the  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
with  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  nimibers.  These  variations  are  represented  by 
z^  and  y'f  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tive to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the 
formulae— 

m  sin  if-a:-{ 
m  cos  M^y-n 
nsin  N^jf-i' 
n  cos  N^y^-if 

(4)  Both  for  the  umbra  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance X  from  the  fundamental  plane  is  computed  by  the  formuto— 

Z-/-rtan/ 

{  and/  being  taken  from  the  table  of  elements,  and  T  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  ecUpse,  we  shall  have — 

But,  as  this  condition  will  rarely  be  fidfilled  on  a  first  trial,  a  correction  r  to 
the  assumed  time  is  computed  thus :  Find  the  angle  ^  from  the  equation— 

There  will  be  two  values  for  this  angle;  the  one  for  which  cos  ^  is  negative 
must  be  taken  for  the  beginning  of  the  ecUpse,  for  the  beginning  of  the  annular 
phase,  or  for  the  ending  of  the  total  phase,  but  the  one  for  which  cos  ^  is 
positive  must  be  taken  for  the  ending  of  the  echpse,  for  the  ending  of  the 
annular  phase,  or  for  the  beginning  of  the  total  phase.  The  correction  r  to 
the  assmned  time  will  then  be  fo\md,  in  minutes,  from— 

« 

_^^mcos(l/'-iV)  Lcos\^ 
n  n 

However,  only  in  case  the  value  of  r  does  not  exceed  a  few  minutes  can 

the  time  thus  corrected  be  considered  even  fairly  accurate.    Therefore  it  is 

best  to  conmience  the  computation  by  assuming  times  near  the  phenomena 

^wanted.    The  times  for  the  beginning  and  the  ending  of  an  ecti\fu^  \sl%:^ 
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derived  from  the  chart  with  sufficient  exactness  as  previously  explained;  the 
time  for  the  total  or  for  the  annular  phase  may  then  be  assumed  as  midway 
between  the  times  assumed  for  the  beginning  and  the  ending  of  the  eclipse; 
or^  in  case  of  a  partial  eclipse,  this  time  midway  may  be  assumed  as  that  of 
the  maximum  eclipse. 

The  more  accurate  times  resulting  from  the  computation  as  outlined  above 
and  as  illustrated  in  the  example  below  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading 
to  a  value  of  r  in  each  case,  which  should  be  very  small,  and  which  should 
give  a  very  accurate  time  of  the  phenomenon.  Such  a  repetition  of  the  com- 
putation will  be  advisable,  moreover,  for  the  reason  that  it  will  enable  one  to 
locate  and  eliminate  any  accidental  numerical  errors  that  may  have  occurred 
in  the  first  computation. 

As  a  result  of  this  last  approximation  the  computed  times  of  contact  will 
be  theoretically  exact  within  less  than  a  second,  but  the  uncertainties  of  the 
solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction. 

Position-angle  of  PninC  of  Contact. — The  position-angle  P,  of  the  point  of 
contact,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is 
found  by  the  formula— 

where  the  residts  of  the  last  approximation  are  used.  ; 

The  position-angle  F,  of  the  point  of  contact,  reckoned  from  the  vertei  \ 
of  the  Sun's  limb  toward  the  east,  is  foxmd  by  the  formula — 

where  C  is  obtained  from  i 

tanC--  [ 

1?  i 

sin  C  having  the  same  algebraic  sign  as  (,  and  the  results  of  the  last  approxi-  \ 
mation  again  being  used.  ! 

Time  of  Maximum  Eclipse. — For  a  partial  eclipse,  or  for  a  central  eclipse  ^ 
at  a  point  at  which  the  ecUpse  is  only  partial  indicated  by  sin  ^  greater  than  [ 
imity  for  the  umbra,  the  correction  to  the  assumed  time  to  obtain  the  time  of 
maximum  eclipse  is  given  by  the  formula —  | 

^^_m  coe  (M-N) 
n 

Magnitude  of  the  Maximum  Eclipse. — This  is  given  by  the  formula— 


2Zr-0.5446 

where  A=  ±m  sin  (if—  N),  always  taken  positive,  and  L  is  the  radius  of  tin 
penumbra.  D  is,  in  all  cases,  the  ratio  to  the  Sim's  diameter  of  the  strai^^  ] 
line  passing  through  the  centers  of  the  two  disks  and  having  for  its  extremis 
the  Sun's  limb  that  is  nearest  to  the  Moon's  center  and  the  Moon's  limb  tbtt 
is  nearest  to  the  Sun's  center.  In  a  partial  ecHpse  D  is  the  fraction  of  ths 
Sun's  diameter  covered  by  the  Moon. 


*8lace,  in  obtaining  this  fomrala,  the  uigifls  of  the  two  shadow  cones  are  oonsidsted  the  lanie,  tha  value  stttii^ 
tben^vm  tboald  be  incnased  by  iH^i  o(  HaeU. 
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t      It 


Comfviafion  of  (he  Solar  Eclipse  of  Novend 
The  position  of  Havana  is — 

Latitude,    «>-  +23    9  21 
Longitude,  X-  +82  21  30 

and  its  geocentric  coordinates  are — 

p  sin  ^-9.59194 
p  coe  v^- 9.96374 

From  the  eclipse  chart  we  find  the  approximate  times  of  the  phases  to  be— 


d  h  m 
Beginning    Nov.    22  0  20 


Middle 
Ending 

Beglzmixig.        Middle. 
Nov.  22       0»»  20-        1»»  50" 


22  1  50 
22  3  20. 

Ending. 
3»»  20" 


Greenwich  Mean  Time. 


It 


00 
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logiia 
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r 

log  p  cos  ^ 

log  coe  (m-^) 

log  const. 

log{ 

log  sin  d 

log{' 

logu' 

X 

y 

a/ 

r 
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53  29  30 
82  21  30 
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9.44394 
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8.94127n 
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+0.36727 
+0.08735 
-0.13352 
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9.96374 

9.44394 

7.63992 

9.94628n 

9.53359n 

7.04760 

7.11979 
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-0.51225 
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9.96374 

9.79544 

7.63992 

9.85647n 

9.53387n 

7.89910 

7.03026 

-0.64649 
-0.71857 
+0.07208 

+0.53430 
+0.56360 


9.96374 

9.68374n 

9.64748n 

9.97297 

9.59194 

9.53415n 

9.56491 

9.12609n 

9.53415n 

9.96374 

9.94238 

9.97297 

9.44027n 

9.87909 

+0.36721 
+0.27559 
-0.13369 
+0.75698 
+0.62329 

9.96374 

9.94238 

7.63992 

9.64748n 

9.53415n 

7.54604 

6.82155 

+0.10307 
-0.44410 
+0.54717 

+0.44578 
+0.64280 
-0.19702 


-0.02930 

+0.008325  +0.008327  +0.008329 

+0.001116   +0.002507  +0.003516 

+0.007209   +0.005820  +0.004813 

-0.000992  -0.000986  -0.000981 

+0.001318+0.001072  +0.000668 

-0.002310  -0.002058  -0.001644 


Beginning. 
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log  m  cos  JV*  9.22707 
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Taking  the  four  times  just  found,  we  make  a  new  computation  in  each  case. 
The  times  resulting  from  the  new  computation  are— 


Boginning  of  the  eclipae 
Beginning  of  annular  eclipee 
Ending  of  annular  eclipse 
Ending  of  the  eclipse     . 


GrMOwich  Ifean  Time, 
d  h   m      8 
November  22  0  15  30.2 

1  83  30.8 

14141.5 

3  17  57.4 


Local  MflBo  Time. 

d    h    m       8 

21  18  46    4.2 

20    4    4.8 

20  12  15.5 

21  48  31.4 


The  values  from  the  last  approximation  of  the  quantities  needed  in  com- 
puting the  position  angles,  and  the  computation  of  these  position  angles^  are- 


log  { 

logi? 
log  tan  C 

N 

P 
C 
V 


1st  Cootact. 
9.9486en 
9.65193 

0.29673n 

• 

107.64 
180.55 
288.19 
296.79 
351.4 


ad  Contact 
9.88004n 
9.73647 

0.14357n 

• 

109.28 
171.98 
281.26 
305.70 
335.6 


3d  Contact 
9.86874n 
9.74385 

0.12489n 

• 

109.39 
8.03 
117.42 
306.87 
170.6 


4th  Cootact 
9.6544611 
9.80715 
9.84731n 

o 

106.91 
0.91 
109.82 
324.87 
145.0 


The  quantities  needed  in  computing  the  magnitude  of  the  greatest  eclipse,  : 
and  the  computation  of  that  magnitude,  are—  i 


logr 

log  A"  log  m  sin  (M-N) 


2d  Contact. 

9.55064 

7.56490 


Sd  Contact 

9.58093 

7.56347 


T 

logf 
log  tan/ 
logr  tan/ 


9.5658 
7.6754 
7.2412 


I 

f  tan/ 

L 

A 


-1-0.5740 

X-A 

+0.5686 

-I-0.0017 

2X-0.5446 

•fO.6000 

-1-0.5723 

D 

0.948 

-I-0.0037 

1/400  D 

0.002 

Magnitude 

0.95 

Pages  564-567  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occidted  during  the  year 
by  the  Moon. 

Pages  568-605  contain  the  elements  for  the  prediction  of  the  Umes  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  Tbe 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
tiie  fundamental  plane  passing  through  the  center  of  the  Earth,  and  beiDg 
taken  perpendicular  to  the  Une  joining  the  star  and  the  center  of  the  Mo(m, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
intercepts  the  fimdamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Redans  from  1919.0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginniDg 
of  1919  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R.  A.^  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Mocm  and 
star  in  right  ascension,  as  follows: 

The  Greenwich  Mean  Time  is  the  moment,  7",  at  which  the  two  bodies  are 
in  geocentric  conjunction  in  right  ascension.    At  that  moment  the  coordinate 
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X  of  the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero. 
The  column  'R(ait  AngUj  Hj  gives  the  common  geocentric  hour-angle  of  the 
Moon  and  star  at  the  same  moment,  expressed  in  sidereal  time  and  counted 
from  the  meridian  of  Greenwich — ^positive  toward  the  west  and  negative 
toward  the  east.  Colunm  Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder 
upon  the  ftmdamental  plane  at  the  same  moment.  Columns  z^  and  y'  give 
the  variations  of  x  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these 
columns  is  the  Earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occidtation  will  be 
visible. 

By  the  aid  of  these  elements,  the  time  of  immersion  and  emersion  of  a 
star  relative  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the 
Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  OccuUatwns  for  a  given  Place. — ^When  it  is  desired  to  predict 
the  circtunstances  of  one  or  more  occultations  at  any  place,  the  first  step  will 
be  to  select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions 
of  visibihty  are: — 

1 .  The  limiting  parallels  in  the  last  coltmms  must  include  the  latitude  of 
the  place. 

2.  The  quantity  J7— X,  taken  without  regard  to  sign,  must  be  less  than 
the  semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions 
an  emersion  might  h6  seen  in  the  east,  or  an  immersion  in  the  west,  when  this 
difference  is  a  few  minutes  less  than  an  hour. 

3.  The  S\m  must  not  be  much  more  than  an  hour  above  the  horizon  at  the 
local  mean  time  T—  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occidtations  are  to  be  selected,  the  most  convenient  course 
will  be  to  write  the  value  of  —  X  on  the  bottom  of  a  sHp  of  paper,  and  in  passing 
through  the  list  of  occidtations  to  pause  over  each  one  for  which  condition  (1 ) 
is  fulfilled,  and  examine  by  means  of  the  sUp  whether  conditions  (2)  and  (3) 
are  also  fulfilled.  If  either  fails,  the  computer  passes  on.  Sometimes  it  will 
be  difficult  to  determine  whether  ^— X  or  T— X  falls  within  the  limits;  and  in 
such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the 
decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in 
less  than  a  day,  and  it  wiU  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  inmiersion  and  emer- 
sion from  the  elements,  and  to  that  end  let — 

r-  the  instant  of  geocentric  conjiinction  of  Moon  and  star  in  right  ascension,  expressed  in 

Greenwich  mean  time; 
J7-the  Greenwich  west  hour-angle  of  the  two  bodies  at  that  moment; 

X-the  longitude  west  of  Greenwich; 
ho^H-X'-the  local  hour-angle  of  the  star  at  the  instant  T; 

5- the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows:— 

(1)  The  geocentric  coordinates  of  the  place,  p  sin  ^'  and  p  cos  ^%  are 

to  be  computed  by  the  f ormul»  and  table  given  in  connection  ^t&L  vicS^s^fs^if^ 

on  page  752. 
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The  next  step  will  be  to  find  the  approximate  instant  of  apparent  con- 
junction of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced 
from  the  time  of  geocentric  conjunction  by  the  appUcation  of  an  approximate 
correction  taken  from  Downes's  table,  printed  in  the  volumes  of  the  American 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  L    It  will  have  the  same  sign  as  ho. 

When  DowNEs's  table  is  not  available,  the  correction  may  be  computed 

from  the  formulae — 

$o-p  COS  •  Bin  Ao 

^'-[9.4192]  pcoe^coa  1*0 

By  applying  t  to  the  Greenwich  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Greenwich  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  r+<  the  following  quantities,  in  which  t^  is 
the  sidereal  equivalent  of  the  mean  time  interval  t: 

$  -p  coa  •  ain  (*o+<o) 

ii  -p  Bin  ^  cos  «-p  coe  f/  sin  5  coe  (Ao+'©)"ti-% 

{'-[9.4192]  pcoBi/coe  (K+Q 

n^-[9.4192]  p  COB  ^  sin  a  Bin  (ho-^t^l^AiyZ]  (  sin  a 

y  -  r+/r 

Compute  also  rw,  if,  n,  iV,  and  ^  from  the  equations — 

m  sin  i^-x-| 
m  COB  i^-y-i? 
n  sin  N^xf-i^ 
n  COB  iNT-y'-if' 

Bin  ^-[0.5646]  m  sin  {M-N) 

if  being  taken  between  the  limits  ±  90°.    Finally  compute, 

71  Tl 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 
for  an  emersion.  Both  r  and  6r  thus  have  two  values,  which  are  expressed 
in  minutes  of  time,  and  m  order  to  distinguish  them  let  those  pertaining  to 
immersion  be  designated,  respectively,  r'  and  6r',  while  those  pertaining  to* 
emersion  are  designated  r"  and  hr".  Wo  then  have  for  the  Greenwich  mean 
times  of  the  phases, 

Instant  of  immersion-  T-k-t+r^  +5t^ 
Instant  of  emersion  -  r+r+r^'+ar^' 

These  expressions  are  practically  exact,  as  the  corrections  hr  seldom  ! 
amount  to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  mag- 
nitude is  permissible  they  may  be  omitted.  As  a  check  upon  the  results  it 
will  bo  advisable  to  compute  (,  17,  x,  and  y  for  the  times  of  inmiersion  and 
emoi^ion  finally  obtained.  If  these  times  are  correct,  the  quantities  in  questioo 
will  fuMU  the  condition,  .,^____ 
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If  log  m  sin.  (if— iV)> 9.4354,  sin  ^  will  be  numerically  greater  than 
unity y  and  no  occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief 
one  may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
diameter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 
star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
time  of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  desig- 
nated by  the  symbol  P.    It  is  computed  from  the  formulas — 

P-  JV-^ +SP  for  immersLoD , 

or       P-J^+^+«P±180**  for  emersion, 

where  the  angles  JV— ^  and  N+^f/  are  taken  directly  from  the  computation  of 
6t,  and  SP  is  found  in  degrees  of  arc  from  the  expression, 

3P.y[7.30381r'^     sin  NH  cos  N] 
cos^    *^"  ■* 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the 
north  toward  the  east,  and  is  found  from  the  formula 

V^P-C 
where  C  is  computed  from  the  expression, 

t.n  p-H[8.2218H^-[4.9810]t»^ 
i,+[8.2218ln7'+[4.9810]A, 

(7  being  taken  less  or  greater  than  180^,  according  as  the  numerator  is  positive 
or  negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  cor- 
respond with  the  phase  for  which  C  is  required. 

In  the  volimies  of  the  American  Ephemeris  for  the  years  1882  to  1901 
instructions  are  given  for  constructing  three  special  tables  which  greatly  dimin- 
ish the  labor  of  computing  occultations,  but  as  these  tables  should  contain 
from  4700  to  6300  quantities,  and  as  they  would  apply  only  to  the  place  for 
which  they  were  computed,  it  will  rarely  be  worth  while  to  imdertake  the  labor 
of  forming  them.  TTiose  who  desire  further  information  on  the  subject  may 
consult  any  one  of  the  volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  a  Cancri 
on  March  12,  1919,  for  Des  Moines,  Iowa,  whose  position  is — 

X-+  6^  14"»  31« 

and  whose  geocentric  coordinates  are — 


p  sin  •-9.8198 
p  cos  v»'-9.8744 

From  the  elements  on  page  575  we  have, 

h  m 
r-  18  13.4 

F-+  8  38.6 

and  h^-H'X"-^   2  24.1 
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From  the  fonnul»  on  page  758,  we  find  the  correction,  i,  to  the  Greenwich 
mean  time  of  geocentric  conjunction,  T,  to  be  about  + 1^  4"'.4;  therefore  the 
Greenwich  mean  time  of  apparent  conjunction  is— 


r+<-March  12*  19*  17-.8 


aCancri. 


Appwent 
DecUnfttion. 

+12  10.1 


G.M.  T.of  (5 

d    h      m 
Mar.  12  18  13.4 


Hoar  An^. 

b      m 
+8  38.6 


+0.5842 


0.5420 


-0.1768 


*• 

h      m 

y'i 

-0.1897 

logm 

9.1890 

+2  24.1 

r 

+0.5842 

logn 

9.6727 

to 

+1    4.6 

o 

\»+«o 

+3  28.7 

X 

+0.5816 

log  const 

0.5646 

log(pcoe*/) 
log  Bin  {ho-^Q 

9.8744 
9.8976 

I 

+0.5916 
-0.0100 

login 

log  Bin  (M'N) 

log  Bin  1^ 

9.1890 
9.9649 
9.7185 

log{ 

9.7720 

y 

+0.3945 

o               • 

log  (pan  9^) 

9.8198 

+0.5487 

!^ 

+31*^  32^ 

logcofld 

9.9901 

n-n 

-0.1542 

log  const. 

1.7782 

logi?, 

9.8099 

tf 

+0.5420 

log  m/n 

9.5163 

logcos(Jr-J^ 

9.5868 

l0g(pC06^) 

9.8744 

f 

+0.1206 

log(l) 

0.8813 

log  sin  a 

9.3238 

I'-r 

+0.4214 

O    \      f 

log  C08  (ho-^to) 

9.7876 

* 

log  const. 

1.2135 

log  171 

8.9858 

/ 

-0.1768 

colog  n 

0.3273 

V 

+0.0327 

logcosf 

9.9306 

ni 

+0.6455 
-0.0968 

/-v 

-0.2095 

log  (2) 

1.4714 
m 

logman  Jf 

8.0000  n 

-(1) 

-  7.61 

l0g(pC0tlf/) 

9.8744 

logcofl  Jf 

9.9991 n 

T(2) 

T29.61 

log  COS  (^>+(p) 

9.7876 

log  m  COS  M. 

9.1881 n 

^    # 

logcoiwt. 

9.4192 

log  tan  J^ 

8.8119 

r  for  immersion 

-37.22 

log( 

9.7720 

o 

T  for  emenion 

+22.00 

logsina 

9.3238 

log  n  Bin  j^ 

9.6247 

l€gr 

9.0612 

logBini\r 

9.9520 

kg^ 

8.5150 

logncoB  J\r 

9.3212  n 

log  a/ 

9.7340 

log  tan  N 

0.3035  n 

log« 

0.0306 

M 

183  43 

log/ 

9.2475  n 

N 

116  26 

logx 

9.7646 

M'N 

67  17 

log/< 

9.2781 n 

The  computation  of  5i 

r  for  the  two  contacts  is  ai 

3  follows: 

Immflri 

tkm.    Emcnlon. 

InuDmlQQ.  KnMHlflB- 

J^T* 

84**  J 

54'    147^58' 

log[(l)-(2)] 

9.7630  n  9.5876 1 

log  CO0  (Nt^) 

8.94. 

B9       9.9283  n 

log  const. 

6.7591      6.7591 

log  lis 

8.9a 

58       8.9858 

10gT« 

S.1414      2.6848 

log(l) 

7.93- 

47       8.9141  n 

colog  (n  cof  ^] 
log«r 

)                        0.3067      0.3867 

0.0611  n  9.438SI 

log  Bin  (i^Tf ) 

9.991 

S3       9.7246 

d    h 

m       ha 

log{ 

9.77 

20       9.7720 

r+< 

Mar.  12  19  17.8    19  17.8 

log  (2) 

9.77( 

03       9.4966 

r 

-37.22     +22.00 

St 

— 

1.15     -  OJB 

a) 

+0.009 

B6    -0.0821 

Greenwich  M. 

T.,  Mar.  12  18  39.4    19  39i 

(2) 

+0.58< 

»2    +0.3138 

X 

+  6  14.5   +6  14i 

w-w 

-0.58( 

96    -0.3959 

Dee  Moines  M 

.  T.,  Mar.  12  12  24.9    13  M 

USE  OF  THE  TABLES. 


761 


To  find  SP  and  P: 


log  Ha 

8.9858 

logl 

9.7720 

(8) 

+0.0867 

logain  j\r 

9.9520 

logcoei^ 

9.6485n 

(4) 

-0.2633 

log  (3) 

8.9378 

log  (4) 

9.4205n 

(3)+(4) 

-0.1766 

Immenloii. 

JSiBunUsL 

Inuncfskiii. 

Buiwmta 

log  [(3)+(4)] 

9.2470n 

9.2470n 

6P 

+  0.6 

-  0.2 

log  const. 

7.3038n 

7.3038 

N 

116.4 

116.4 

logr« 

3.1414 

2.6848 

^^ 

-31.6 

+31.5 

calog  cofl  ^ 

0.0694 

0.0694 

const. 

0.0 

180.0 

log  aP 

9.7616 

9.3050n 

P 

85.5 

327.7 

Pages  606-607  contain  in  detail  all  the  data  necessary  for  observing  every 
occnltation  of  the  general  list  which  is  visible  at  Washington  during  the  current 
year. 

Page  608  contains  the  Ephemeris  far  Physical  ObservaHans  aftJie  Sun. 

Page  609  contains  certain  elements  referring  to  the  Moon,  its  equator, 
and  its  orbit. 

i-the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator. 
A- the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 
equator  to  its  ascending  node  on  the  ecliptic  of  date. 
S2^-the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator, 
r^-the  longitude  of  the  perigee  of  the  Moon's  orbit,  referred  to  the  mean  equinox  of  date. 
{2- the  longitude  of  the  ascending  node  of  the  Moon's  orbit  on  the  ecliptic,  referred  to  the 

mean  equinox  of  date. 
C  -the  Moon's  mean  longitude,  refeired  to  the  mean  equinox  of  date. 

Pages  610-617  contain  the  Ephemeris  far  Physical  ObservaHans  afthe  Maan. 
The  stenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the 
mean  center  of  the  visible  disk  positive  toward  the  west — ^i.  e.,  toward  Mare 
Crisium — and  the  latitudes  are  measured  from  the  Moon's  equator,  positive 
toward  the  north — ^i.  e.,  in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  Ubrations  in  longitude  and  latitude  have  been 
computed  with  elements  and  formul»  given  on  page  xi,  and  their  sums  are 
given  in  the  second  and  third  columns,  respectively,  the  physical  libration 
being  given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  seleno- 
graphic  colongitude  (90^  ~  longitude)  and  latitude  and  the  position-angle  of 
the  Moon's  axis,  C,  in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have 
all  been  corrected  for  the  effect  of  physical  libration. 

When  the  hbration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
west  limb — and  when  the  hbration  in  latitude  is  positive  the  mean  center  of 
the  disk  is  displaced  toward  the  south — that  is,  the  region  thus  exposed  to 
view  is  on  the  north  limb. 

The  altitude  of  the  Sun,  A^  at  any  given  time  above  the  horizon  of  any 
point  on  the  Moon  whose  selenographic  longitude  and  latitude,  X  and  /),  are 
known,  may  be  computed  from  the  following  formula,  the  Sun's  selenographio 
longitude  and  latitude  being  denoted  by  ZO  and  (O,  reepectively: 

sin  A^mn  (q  sin  /9+coe  &0  cos  /9  cos  (Iq-X) 
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Pages  618-619  contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.  The  angle  $  is  the  angle  which  the  arc  of  the  great  circle 
from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  0°  to 
360^.  We  may  also  regard  6  as  expressing  the  angle  which  the  line  of  cusps 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  being  toward 
the  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
following  this  line  would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  620-621  contain  the  Ephemerisfor  Physical  OhservaHona  cf  Mars. 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using 
them  they  shoidd  be  interpolated  to  the  actual  time  of  observation. 

P-the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the  north  point  of 
the  disk. 
A®,  JlQ-the  planetocentrtc  right  ascensions  of  the  Earth  and  Sun,  respectively,  meamued  io 

the  plane  of  the  planet's  equator  from  its  vernal  equinox. 
!>©,  D0-the  planetocentric  declinations  of  the  Earth  and  Sun,  respectively,  referred  to  the 
planet's  equator. 
0  d  -the  planetocentric  longitude  of  the  Sun  measured  In  the  plane  of  the  planet's  orbit 
from  its  vernal  eqiunox. 
jk- the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular, 
t-the  angle  between  the  Sun  and  the  Earh  as  seen  from  the  planet, 
g-the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the  Earth. 
Q-the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point  of  greatest 
defect  of  illumination — that  is,  of  the  radius  perpendicular  to  the  line  joining  the 
cusps.    It  is  measured  eastward  from  the  north  point  of  the  disk. 

The  colxmm  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measiu*ed  from  the  adopted  zero  meridian. 

The  columns  headed  Mean  Time  of  Transit  of  Zero  Meridian  contain  the 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
center  of  the  disk. 

Pages  622-625  contain  the  Ephemerisfor  Physical  Observations  ofJupiUr. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
and  System  II,  respectively. 

The  colimm  headed  Correction  for  Phase  contains  the  corrections  to  be 
appUed  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of 
the  meridian  bisecting  the  illimiinated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Greenwidi 
Mean  Time  of  ovory  fifth  transit  of  the  zero  meridian  across  the  center  of  tie 
illuminated  disk. 

The  quantities  in  the  remaining  columns  on  pages  622-625  are  the  sasn 
as  those  defined  under  the  Ephemerisfor  Physical  Observations  of  Mars. 

Pages  626-651  contain,  concerning  the  Satellites  of  Jupiter,  the  diagn^ 

of  the  orbits  of  Satellites  I-V,  the  times  of  conjunction  of  Satellites  I-K 

the  times  of  elongation  of  Satellite  V,  the  differences  in  right  ascenaiim  ^ 

declination  between  Jupiter  and  Satellites  VI  and  VII,  and  the  phenoiitf>* 

of  tho  Satellites  I-IV  together  with  their  configurations. 
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Page  652  contains  the  Magmtude  ofSahtm  and  the  Elements  of  (he  Rings. 

a,  6-the  major  axis  and  minor  axis,  respectively,  of  the  outer  ellipse  of  the  outer  ring. 
P-the  position-angle  of  the  northern  semi-minor  axis  of  the  rings,  measured  from  the 

north,  positive  toward  the  east. 
B-the  Satumicentric  latitude  of  the  Earth  referred  to  the  plane  of  the  nngs,  positive 
toward  the  north. 
ir+180°-the  Satumicentric  longitude  of  the  Earth  measured  in  the  plane  of  the  rings  from 
their  ascending  node  on  the  Earth's  equator, 
w-the  distance  in  the  plane  of  the  rings  from  their  ascending  node  on  the  Earth's  equator 

to  their  ascending  node  on  the  ecliptic. 
B^-the  Satumicentric  latitude  of  the  Sun  referred  to  the  plane  of  the  rings,  positive  toward 
the  north. 
ir^+180^-the  Satumicentric  longitude  of  the  Sun  measured  in  the  plane  of  the  rings  from  their 
ascending  node  on  the  ecliptic. 

Pages  653-661  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of 
the  orbits  of  the  seven  inner  sateUites,  the  times  of  elongation  for  the  first  eight 
sateUites,  the  differences  in  right  ascension  and  decUnation  between  Saturn 
and  Phoebe,  the  ninth  sateUite,  and  tables  for  predicting  the  position-angles 
and  distances  from  the  center  of  the  planet  of  the  first  eight  sateUites. 

Page  662  contains  the  diagram  of  the  orbits  of  the  sateUites  of  Uranus, 
together  with  the  times  of  their  elongations. 

Pages  663-664  contain  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  sateUites  of  Uranus  and  Neptune. 

Page  665  contains  the  diagram  of  the  orbit  of  the  sateUite  of  Neptime, 
together  with  the  times  of  its  elongations. 

Pages  666-667  contain  the  PhenamerKi,  or  the  configurations  of  the  Sim, 
Moon,  and  planets,  expressed  in  the  symbols  of  page  xviii.  The  predicted  times 
of  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
to  the  Sun  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
differs  from  that  of  the  Sun  by  0**,  ±00*^,  or  180*'.  For  the  conjimction  of 
the  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
instants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
conjimction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
declination.  Thus,  6  d  €,  ....  c?  —  4*^  22'  would  be  read  "Conjunction  of 
Mars  with  the  Moon,  Mars,  4''  22'  to  the  South." 

These  pages  contain  also  the  beginning  of  the  seasons;  the  poriheUa  and 
apheUa  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
the  nodes  of  their  orbits  upon  the  ecUptic;  and  the  date  of  lunar  and  solar 
ecUpses,  with  their  aspect  as  seen  from  Washington. 

Pages  668-677  contain  the  Positions  of  Ohservatories,  together  with  a  list 
of  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
ment is  self-explanatory. 

Page  678  contains  two  examples  in  the  computation  of  lunar  distances, 
which  are  inserted  because  limar  distance  tables  are  no  longer  pubUshed. 

Pages  679-738  contain  a  series  of  tables  nimibered  from  I  to  X. 

Table  I — For  Finding  the  Latitude  hy  an  Observed  Altitude  of  Polaris, 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 
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Tabk  IV — For  finding  the  Azvnnik  €f  Pclaris  at  AU  Hour  Angles. 

Table  V — ^For  finding  the  Asnmuih  cf  PcJaria  at  Elongation. 

Table  VI — For  Finding  ihe  Times  cf  Upper  and  Lower  Culmination  of 

Polaris. 

Table  VII — ^For  finding  the  Apparent  Place,  Time  of  Upper  Oubninationj 
and  Time  Interval  between  Upper  Culmination  and  Elongation,  of  Polaris. 

Table  VIII — For  finding  the  time  of  Sunrise  and  Sunset  at  any  place 
between  the  equator  and  60^  north  latitude. 

Table  IX — Sunrise  and  Sunset  for  Southern  Latitudes. 

Table  X — For  finding  the  time  of  Moonrise  and  MoonseL 
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Abbreviationfl xvitt 

Aberration,  Ck>n0tant  of xvi 

of  the  Sun 8 

Achemar  (Alpha  Eiidani),  Apparent  Place 328 

Mean  Place 217 

Age  of  the  Moon IIS 

Alcyone  (Eta  Tauri),  Apparent  Place 348 

Mean  Place 219 

Aldebaran  (Alpha  Tauri),  Apparent  Place 354 

Mean  Place 219 

Algol  (Beta  Persei),  Apparent  Place 343 

Mean  Place 218 

Alioth  (Epeilon  Urse  Majoris),  Apparent  Place 420 

Mean  Place 224 

Alkaid  (Eta  Urse  Majoris),  Apparent  Place 424 

Mean  Place 224 

Alpha  Canis  Majoris  (Sinus),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

Alpha  Centauri,  Apparent  Place 431 

Mean  Place 225 

.— ■  Offcil  P6*tttoir-T      7    ' .' X 

Parallax "c 

Alpha  UrsK  Minoris  (Polaris),  Apparent  Place 232,703 

Mean  Place 231 

Polaris  Tables ^79 

Alpheratz  (Alpha  Andromedce),  Apparent  Place 316 

Mean  Place 217 

Altair  (Alpha  Aquilce),  Apparent  Place 476 

Mean  Place 228 

Parallax T 

Anniversaries  and  Festivals ^^ 

Antares  (Alpha  Scorpii),  Apparent  Place ^^ 

Mean  Place 226 

ApheUa  of  Planets ^^ 

Apogee  of  Moon ^^' 

Apparent  Place  of  2  Aquila,  Example  of  Reduction  to 746 

Places  of  790  Standard  Stars 316 

of  36  Circumpolar  Stars 232 

of  825  Stars,  Index  to 766 

Arcturus  (Alpha  BoOtis),  Apparent  Place 428 

Mean  Place 224 

Ariel,  First  SatelUte  of  Uranus 662, 663, 664 

5934*»— 1916 49  ^^ 
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Anangement  and  Use  of  the  American  Ephemeria 739 

Aapecta  of  the  Planets 666 

Aatronomical  Gonatants             •.        .       .  xvi 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 690 

at  Elongation,  Table  V 696 

Beginning  of  the  Seasons 666 

BeUatrix  (Gamma  Orionis),  Apparent  Place 362 

Mean  Place 220 

Beeselian  Elements  of  Solar  Eclipses 558,560 

Formuke  for  Star  Reductions 200 

Star  Numbers 202,214 

Example  of  Reduction  with 746 

Exclusive  of  short-period  Tenns 214 

Betelgeux  (Alpha  Orionis),  Apparent  Place 367 

Mean  Place 220 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Ganopus  (Alpha  Aigus),  Apparent  Place 371 

Mean  Place 220 

Capella  (Alpha  Aurigse),  Apparent  Place 361 

Mean  Place 220 

Castor  (Alpha  Geminorum),  Apparent  Place 380 

Mean  Place 221 

Charts  of  Solar  Eclipses following  pages    558,560 

Chronological  Eras  and  Cycles xv 

Circumpolar  Stan,  Apparent  Places 232 

Mean  Places 231 

Conjunctions  of  Planets 666 

Constants,  Astronomical xvi 

CulminAtions,  Moon 522 

of  Polaris,  Table  VI  for  finding  times  of 702 

Upper  Culmination,  Meridian  of  Greenwich,  Table  VII .  703 

Cygni  61,  Apparent  Place 487 

Mean  Place 229 

Parallax                      ,    —  -  .   ^       .  '* 

Day,  Civil  and  Astronomical 74J" 

Length  of xvi 

of  Julian  Period xv 

Delta  Caasiopeue,  Apparent  Place 326 

Mean  Place 217 

Used  for  finding  time  of  culmination  of  Polaris  (TableVI) 702 

Deneb  (Alpha  Cygni),  Apparent  Place 4S3 

Mean  Place 228 

Denebola  (Beta  Leonis),  Apparent  Place 412 

Mean  Place 223 

Dione,  Fourth  Satellite  of  Saturn 653, 656, 658, 660 

Disk  of  Mercury 618 

of  Venus 619 

Distance,  Astronomical  Unit  of xvi 

of  the  Moon xvi 

of  the  Planets  (see  also  reference  under  each  planet)  xvii 

of  the  Sun xvi.  3 

Dominical  Letter xt 

Earth,  Dimensions  of xvi 

Elements  of  Orbit  of xvii 

Earth's  Radius  Vector,  Logarithm  of 3 
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EMter,  Date  of xiv 

Eccentricities  of  the  Orbits  of  the  Earth  and  Planets  xvii 

Ekrlipees,  Solar  and  Lunar,  Elements  and  Circumstances  of 556 

Solar,  Besselian  Elements  of 558,560 

Charts  of following  pages  558,560 

Correction  to  Elements  of x 

Example  of  the  Computation  of 755 

Local  Circumstances  of 562 

Ecliptic,  Obliquity  of 3 

Election  Day,  Date  of xiv 

Elements  of  Planetary  Orbits xvii 

Elongations  of  Planets 666 

Elongation,  Azimuth  of  Polaris  at,  Table  V 696 

of  Polaris,  Time  Interval  from  Upper  Culmination,  Table  VII    ...  703 

Enceladus,  Second  Satellite  of  Saturn 653,655,658,660 

Epact XV 

Ephemeris  for  the  Meridian  of  Greenwich  (Part  I) 1-198 

of  Washington  (Part  II) 199-553 

Equation  of  time  for  Greenwich  Mean  Noon 2 

for  Washington  Apparent  Noon 514 

Equator,  Moon's 609 

Equinoxes,  Date  of 666 

Errata vi 

Example  of  the  Computation  of  Lunar  Distances 678 

of  Occultations 759 

of  Solar  Eclipses 755 

Reduction  of  Stars  to  Apparent  Place 746 

of  the  Sun 742 

Festivals,  etc.     .       .    * xiv 

Fomalhaut  (Alpha  Piscis  Australis),  Apparent  Place 603 

Mean  Place 230 

Geocentric  Ephemerides  of  the  Planets 134 

Latitude  of  Observatories,  Reduction  to 668 

Golden  nimiber xv 

Gravity,  Acceleration  due  to xvi 

Gaussian,  Constant  of xvi 

Greenwich  Ephemeris  (Part  I) 1-19B 

Hayford's  Spheroid xvi 

Heliocentric  Coordinates  of  the  Planets 142 

Hyperion,  Seventh  Satellite  of  Saturn 653,656,659,661 

lapetus.  Eighth  Satellite  of  Saturn 653,656,659,661 

Independent  Star-Nimibers 206,214 

Example  of  Reduction  with 747 

Exclusive  of  short-period  Terms 214 

Formulae  for 200 

Irradiation xi 

Julian  Period xv 

Jupiter,  Diameter,  Apparent  Equatorial 628 

Distance  from  Earth,  logarithm  of 174 

Elements  of  Orbit  of xvii 

Ephemeris  for  Physical  Observations  of 622 

Elements  used  xii 

Greenwich,  Transit  of 174 

Heliocentric  Longitude  and  Latitude  of 182 

Horizontal  Ftoallax  of ,    .  174,546 
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Jupiter,  Radios  Vector  (Distance  from  Son),  logarithm  of 182 

Reductioii  to  Orbit 182 

Rigjit  Ascenaion  and  Decliiiatioii  at  Ctremwich  Mean  Noon      ....  174 

at  Washington  TianAt 546 

Satellites,  Diagram  of  Apparent  Orbits  of 626 

Synodic  Periods  of 626 

I,  II,  III,  and  IV,  Phenomena  and  Configurations  of       .       .       .  630 

Times  of  Superior  G<mjunction  of  627 

Satellite  V,  Greatest  Elongation  of 627 

SateUites  VI  and  VII,  Differential  Coordinates  of 629 

Semidiameter,  Adopted  Constant  of xvii 

Polar 174,546 

Sidereal  Time  of.  Passing  Meridian 546 

Stellar  Magnitude  of 546,622 

Washington  Transit  of 546 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la  .  679 

Formula  for  Reduction  to  Geocentric xvi 

Heliocentric,  of  the  Planets 142 

of  the  Moon 118 

Corrections  to x 

of  the  Sun 3 

Length  of  the  Day x\i 

of  the  Month xvi 

of  the  Seconds  Pendulum xvi 

of  the  Year xvi 

libration  of  the  Moon 610 

Light,  Velocity  of xvi 

Longitude,  Heliocentric,  of  the  Planets 142 

Mean,  of  the  Moon <       .       .        .  609 

Nutation  in 3 

of  the  Sun 3 

of  the  Moon,  Corrections  to x 

Precession  in 3 

Short  Period  Terms  of  Nutation  in 215 

True,  of  the  Moon •       •       .        .  118 

Lunar  Distances,  Examples  in 678 

Magnitudes,  Stellar,  of  Jupiter 546, 622 

of  Mars 620 

of  Mercury 618 

of  Neptune 552 

of  Saturn 648,652 

of  Uranus 560 

of  Venus 619 

Maps  of  Solar  Eclipses fdlowing  pagee    556,560 

Markab  (Alpha  Pegasi),  Apparent  Place 50S 

Mean  Place 230 

Mars,  Distance  from  Earth,  logarithm  of 182 

Elements  of  Orbit  of zfii 

Zphemeris  for  Physical  Observations  of .        .  829 

Elements  used xii 

Greenwich  Transit  of IJI 

Heliocentric  Longitude  and  Latitude  of 170 

Horisontal  Parallax  of Ifif 

Radius  Vector  (Distance  from  Sun),  logarithm  of 170 

Reduction  to  Orbit 170 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 182 
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Pace. 

Mars,  Semidiameter,  Adopted  Constant  of •       •       •       •  xvii 

Apparent *  162 

Stellar  Magnitude  of 620 

Mass  of  Planets zvii 

Mean  Places  of  790  Standard  Stars 217 

of  35  Circumpolars 231 

of  Stars  Occulted  by  the  Moon 564 

Mean  Solar  into  Sidereal  Time,  Table  III 687 

Mercury,  Apparent  Disk  of *.        .        .        .  61S 

Distance  from  Earth,  logarithm  of 134 

Elements  of  Orbit  of xvii 

Greenwich  Transit  of 134 

Heliocentric  Longitude  and  Latitude  of 142 

Horizontal  Parallax  of 134, 538 

Radius  Vector  (Distance  from  Sun),  logarithm  of 142 

Reduction  to  Orbit 142 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  134 

at  Washington  Transit         ....  538 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 134,538 

Sidereal  Time  of,  Passing  Meridian 538 

Stellar  Magnitude  of 618 

Washington  Transit  of 538 

Meridian  Passage  of  Jupiter                               174, 546 

of  Mars 162 

of  Mercury 134,538 

of  Moon 118, 522 

of  Neptune 196,552 

of  Saturn 184,548 

of  Sun 514 

of  Uranus 193,550 

of  Venus 150,542 

Mimas,  First  Satellite  of  Saturn 653,654,658,660 

Mira  (Omicron.Ceti),  Apparent  Place 335 

Mean  Place 218 

Mizar  (Zeta  Ursse  Majoris),  Apparent  Place 422 

Mean  Place 224 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  YI) 702 

Month,  Length  of xvi 

Moon,  Age  of,  Greenwich  Mean  Noon  and  Midnight 118 

Apogee  and  Perigee 117 

Bright  Limbs 522 

Corrections  to  the  Ix)ng.,  Lat.,  and  Hor.  Parallax  of  the x 

Culminations,  upper  and  lower,  Meridian  of  Washington 522 

Distance  from  Earth,  Mean xvi 

Eclipses  of,  Elements  and  Circumstances 556 

Ephemeris  for  Physical  Observations  of 610 

Formula  used xi 

Hourly 26 

Equator,  Position  of 609 

Libration,  Formulae  for  computing xii 

Longitude  and  Latitude  of 118 

Formulae  for vii 

Longitude,  Mean 609 

True 118 

Motion  ofy  in  Mean  Longitude                .        •        .    ,   .       .       •       •       .       .  60O 
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Moon,  Node,  Mean  Longitude  of 600 

Puallax  for  Greenwich  Noon  and  liidnigfat 118 

for  Washington,  upper  and  fower  transit 522 

Mean  Ekiuatorial  Horizontal xvi 

Perigee  and  Apogee 117 

Perigee,  Mean  Longitude  of 609 

Phases  of 117 

Right  Ascension  and  Declination  for  each  Hour 26 

for  Washington  upper  and  lower  Transit .  522 

Semidiameter,  Adopted  Constant  of  xi,  zvii 

Apparent 118,522 

Sidereal  Time  of,  Passing  Meridian 522 

Transit,  upper  and  lower,  at  Greenwich 118 

at  Washington 522 

Moonrise  and  Moonset,  Table  X 722 

Neptune,  Distance  from  Earth,  logarithm  of 196 

Elements  of  Orbit  of  .                xvii 

Greenwich  Transit  of 196 

Heliocentric  Longitude  and  Latitude  of 196 

I  Horixontal  Parallax  of 196,552 

Radius  Vector  (Distance  from  Sun),  logarithm  of 198 

Reduction  to  Orbit 198 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    ....  196 

at  Washington  Transit         ....  552 

Satollito,  Apparent  Apsides  of 665 

Diagram  of  Apparent  Orbit  of 665 

Sidereal  Period  of 665 

Tables  for  Detormining  Position  Angle  and  Distance  of  .        .  664 

i                                  Times  of  elongation  of 665 

Semidiametor,  Adopted  Constant  of xvii 

Apparent 196,552 

Sidereal  Time  of,  Passing  Meridian 552 

Stellar  Magnitude  of 552 

Washington  Transit  of 552 

Node,  Mean  Longitude  of  the  Moon's 609 

Nutation,  Constant  of xvi 

Formula  for viii 

Terms  of  Short  Period  in  the 215 

in  Longitude                                                                                    ...  3 

Oberon,  Fourth  Satellite  of  Uranus 662, 663, 664 

Obliquity  of  the  Ecliptic,  True 3 

Mean        ...........  xvi 

Short  Period  Terms  of  Nutation  in 215 

Observatories,  Positions  of,  etc 668 

Occultations,  Elements  for  Prediction  of 568 

Example  of  Computation  of 759 

Mean  Places  of  Stars 564 

Visible  at  Washington 606 

Opposition  of  Planets 6^ 

Orbits  of  the  Planets,  Elements  of xvii 

Orbit  Positions  of  Sirius,  Procyon,  and  a'  Centauri x 

Parallax,  Annual  of  r  Ceti,  €  Eridani,  Sirius,  Procyon,  a  Centauri,  Altair,  and  61  Cygni  .  ix 

Corrections  to,  of  the  Moon x 

Horizontal,  of  Jupiter 174^  516 

of  Mars 162 
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Parallax,  Horizontal,  of  Mercury 134, 638 

of  Moon xvi,118,522 

of  Neptune 196,552 

of  Saturn 184,548 

of  Sun 2 

of  Uranus 193,550 

ofVenua 150,542 

Solar,  Conatant  of vii,  xvi 

Pendulum,  Length  of  Seconds xvi 

Perigee  of  the  Moon 117 

Longitude  of  Moon's 009 

Perihelia  of  Planets xvii,  086 

Phases  of  Eclipses  of  Jupiter's  Satellites 081 

of  the  Moon 117 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc..  Part  III 555 

of  Jupiter's  Satellites 030 

Planetary  Configurations 066 

Phoebe,  Ninth  Satellite  of  Saturn 653, 657 

Physical  Observations  of  Jupiter,  Ephemeris  for 022 

of  Mars,  Ephemeris  for 020 

of  the  Moon,  Ephemeris  for 010 

of  the  Sun,  Ephemeris  for 008 

Planetary  Configurations 066 

Orbits,  Elements  of xvii 

Planets,  Aspects  of 066 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet) 

at  Stationary  Points 066 

in  Ascending  and  Descending  Node 066 

in  Conjunction 066 

in  Elongation 066 

in  Opposition 066 

in  Perihelion  and  Aphelion 066 

in  Quadrature 066 

Semidiameters  of xvii 

Signs  of xviii 

Polaris  (Alpha  Ursce  Minoris),  Apparent  Place 232, 703 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 090 

Azimuth  of,  at  Elongation,  Table  V 096 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Connection  with  Zeta  Urase  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeise,  S.  P., 

Table  VI 702 

Mean  Place 231 

Table  I,  for  Determining  Latitude  by  Observations  of  Polaris     ....  079 
Time  of  Upper  Culmination,  and  Time  interval  between  Upper  Culmination 

and  Elongation,  Table  VII 703 

Pole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 382 

Mean  Place •    .  221 

Precession,  General xvi 

in  Longitude 8 

Procyon  (Alpha  Canis  Minoris),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position                               x 

Parallax                                       ix 

Quadrature  of  Planets                        066 
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BadiuB  Vector  of  the  Earth,  logarithm  of 3 

of  the  Planets,  logarithm  of 142 

Reduction  of  Sidereal  to  Solar  Time,  and  vice  verm,  Tables  II,  III         ....  684 

of  Stan  to  Apparent  Place,  Formuke  for 200 

Example  of 746 

BeguluB  (Alpha  Leonis),  Apparent  Place 309 

Mean  Place 222 

Bhea,  Fifth  Satellite  of  Saturn 653,656,650,661 

Rigel  (Beta  Ononis),  Apparent  Place 360 

Mean  Place 220 

Bangs  of  Saturn 652 

Roman  Indiction xv 

Satellites  of  Jupiter 626 

of  Neptune 664 

of  Saturn , 653 

of  Uranus 662 

Saturn,  Distance  from  Earth,  logarithm  of 184 

Elements  of  Orbit  of zvii 

Greenwich  Transit  of 184 

Heliocentric  Longitude  and  Latitude  of 192 

Horizontal  Parallax  of 184, 548 

Radius  Vector  (Distance  from  Sun),  logarithm  of 192 

Reduction  to  Orbit 192 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  184 

at  Washington  Transit 548 

Rings,  Elements  for  Determining  Geocentric  Position  of 652 

Satellites,  Diagram  of  Apparent  Orbits  of 653 

Differential  Ooordinates  of  Phoebe 657 

Greatest  Elongations  of 654 

Names  of 653 

Synodic  Periods  of 653 

Tables  for  Determining  Position  Angle  and  Distance                 .        .  658 

Semidiameter,  Adopted  Constant  of xvii 

Apparent  Polar 184,548 

Sidereal  Time  of,  Passing  Meridian 548 

Stellar  Magnitude  of 548,652 

Washington  Transit  of 548 

Schedir  (Alpha  Gassiopeifle),  Apparent  Place 320 

Mean  Place 217 

Seasons,  Beginning  of 666 

Semidiameter  of  Jupiter 174,546 

of  Mars 162 

of  Mercury 134,538 

of  Moon 118,522 

of  Neptune 196, 552 

of  Saturn 184,548 

of  Sun 2,514 

•of  Uranus 193,560 

of  Venus 150,542 

Semidiameters  of  the  Sun  and  Moon,  Adopted  Constants  of xi,  xvii 

of  the  Planets,  Adopted  Constants  of xvii 

Short  Period  Terms  of  Nutation •     215 

in  Star  Nimibers 200 

Sidereal  into  Mean  Solar  Time,  Table  II 684 

Noon,  Greenwich  Mean  Time  of 3 

Time  ol  Washington  Mean  Noon 514 
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Sidereal  Time  or  Right  ABcension  of  Mean  Sun 2 

Signs  of  the  Zodiac xviii 

Sirius  (Alpha  GaniB  Majoris),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position z 

Parallax ix 

Solar  Cycle xv 

Ephemeris 2,514 

into  Sidereal  Time,  Table  III 687 

Solstices 666 

Spheroid,  Hayford's xvi 

Spica  (Alpha  Virginis),  Apparent  Place 422 

Mean  Place 224 

Stars,  Apparent  Places  of  790  Standard 316 

of  35  Circumpolar 232 

Elements  of  Occultations 568 

Example  of  Reduction  to  Apparent  Position 746 

Formiilse  for  Reduction  to  Apparent  Position ix,  200 

Index  to  the  Apparent  Places 765 

Mean  Places  for  Beginning  of  the  Year,  of  790  Standard 217 

of  35  Circumpolar 231 

of  Stars  Occulted  by  the  Moon  564 

Occultations  visible  at  Washington 606 

Star  Numbers,  Besselian  and  Independent,  omitting  short-period  terms   ....  214 

Besselian,  including  short-period  terms 202 

Formuke  used  in  Computing viii,  200 

Independent,  including  short-period  terms 206 

Sun,  Aberration  of 3 

Constant  of xvi 

Coordinates,  rectangular Ig 

Formule  for vii 

Distance  from  Earth,  Mean xvi 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of 3 

Eclipses  of.  Charts Avowing  pages  558, 560 

Elements  and  Circtimstances  of 556, 666 

Example  of  Computation  of 755 

Local  Circumstances  of 502 

Ephemeris  for  Physical  Observations  of 608 

Formuke  used '       xi 

Examples  in  the  Reduction  of 742 

Longitude  and  Latitude,  Greenwich  Mean  Noon 3 

Mean,  R.  A.  of,  at  Greenwich  Mean  Noon 2 

Parallax,  Constant  of vii,  xvi 

Horizontal 2 

R.  A.  and  Decl.  at  Greenwich  Mean  Noon 2 

at  Washington  Apparent  Noon 514 

Semidiameter,  Adopted  Constant  of xi,  xvii 

Apparent 2,514 

Sidereal  Time  of.  Passing  Meridian 514 

Sunrise  and  Sunset  for  Northern  Latitudes,  Table  VIII 704 

for  Southern  Latitudes,  Table  IX 720 

Symbols  and  Abbreviations xviii 

Synodic  Month,  Length  of       ...  ■ xvi 

Periods  of  the  Planets xvii 

Terms  of  Short  Period  in  the  Nutation 215 

Tethys,  Third  Satellite  of  Saturn 653, 656, 6 

Thanksgiving  Day,  Date  of     . 
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Time,  Equation  of,  at  Gieenwich  Mean  Noon 2 

at  Washington  Apparent  Noon  ....             ....  514 

Mean,  of  Greenwich  Sidereal  Noon 3 

Precepts  for  Ckmvenion  of 740 

Sidereal,  of  Greoiwich  Mean  Noon 2 

of  Washington  Mean  Noon 514 

TablesforConversionof  Sidereal  to  Solar  and  1^  vena.  Tables  II  and  III  684 

Titan,  Sixth  Satellite  of  Saturn 653,656,659,661 

Titania,  Third  Satellite  of  Uranus 662,663,664 

Transit  of  the  Moon 118,522 

of  the  Planets 134,538 

Tropical  Year,  Length  of x\'i 

Umbriel,  Second  Satellite  of  Uranus 662,663,664 

Unit  of  Distance,  Astronomical xvi 

Uranus,  Distance  from  Earth,  logarithm  of 193 

Elements  of  Orbit  of x\ii 

Greenwich  Transit  of 193 

Heliocentric  Longitude  and  Latitude  of 195 

Horizontal  Parallax  of 193,550 

Radius  Vector  (Distance  from  Sun),  logarithm  of 195 

Reduction  to  Orbit 195 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 193 

at  Washington  Transit 550 

Satellites,  Apparent  Apsides  of 662 

Diagram  of  Apparent  Orbits  of 662 

Greatest  Elongations  of 662 

Sidereal  Periods  of  .       . 662 

Tables  for  Determining  Position  Angle  and  Distance  of      .      .       .  663 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 193,550 

Sidereal  Time  of,  passing  Meridian 550 

Stellar  Magnitude  of * 550 

Washington  Transit  of 550 

Vega  (Alpha  Lyne),  Apparent  Place 406 

Mean  Place 227 

Venus,  Apparent  Disk  of 619 

Distance  from  Earth,  logarithm  of 150 

Elements  of  Orbit  of xvii 

Greenwich  Transit  of 150 

Heliocentric  Longitude  and  Latitude  of 158 

Horizontal  Parallax  of 150,542 

Radius  Vector  (Distance  from  Sun),  logarithm  of 158 

Reduction  to  Orbit 158 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 150 

at  Washington  Transit 542 

Semidiameter,  Adopted  CoDstant  of xvii 

Apparent 150,542 

Sidereal  Time  of,  passing  Meridian 542 

Stellar  Magnitude  of 619 

Washington  Transit  of 542 

Washington  Ephemeris  (Part  II) 199-55S 

Year,  Length  of xri 

Zeta  Urssp  Majoris  (Mizar),  Apparent  Place                            422 

Mean  Place 224 

Used  for  finding  time  of  Culmination  of  Polaris,  Table  VI 7QI 

Zodiac,  Signs  of 
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